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4-40 TAPPED 
HOLE 2RE0'0. 


STANDARD 

OUNCER 

Ht. li 

Term proj.J 

Mtg. ..’>j 

Scr.2- 

Wt.1 < 


PLUG-IN 

OUNCER 


Hipermalloy Shield {0-17) 
shown slipping 


Ouncer chassis 
mount bracket 


over ouncer unit 


For over thirty years UTC engineering and production 
talent has pioneered the development of high quality 
transformers, inductors, electric wave filters, magamps 
and high Q coils. 

The UTC OUNCER series represented a break through 
in the reduction of size and weight "0” series^units 
are fully impregnated and sealed in drawn aluminum 
cases. Highest quality ^characteristics are inherent in 
the conservative design. With frequency response from 
30 to 20,000.cycles ± 1 db, the.;UTC OUNCERS are' 
ideal for ham, portable broadcast, high fidelity, com 
cealed service, hearjng aid and similk applications. A 
hipermalloy shield providing 25 db is available. 

Plug-In "P” series OUNCERS^ are identical \q the 
"0" series but are sealed in baketite^ housings-of sub¬ 
mersion proof design, with*plug-in base to fit standard 
octal socket. 
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Sec Imp 
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Level 

Range, mw 

INPUT & MIXING 1 
TRANSFORMERS 

From 7.5 
to 50,000 

From 50 
to Vz megohm 

From 6.3 
to 30 

INTERSTAGE 

TRANSFORMERS 

r 

From 25 
to 100,000 

From 10 
to 1 megohm 

From 6.3 
to 1 watt 

OUTPUT 

TRANSFORMERS ! 

J 

From 4 
to 30,000 

From 3.2 
to 600 

From 6.3 
to 1 watt 

INDUCTORS 

From .25 hy to 300 hys 
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Code 

while most of you have agreed with my 
views on code as stated a couple months or 
so ago, a few took issue with me. Perhaps I 
should have been more explicit at that time. 

At the present time it is the code exam 
that largely determines whether we get our 
amateur license or not, not the technical 
exam. I feel that this is the wrong approach 
entirely and that the deciding factor on the 
issuing of a license should be the passing of 
a technical exam, not whether someone has 
learned the code or not. Those of you who 
attended code schools during the war know 
that almost anyone can learn the code with a 
little practice. Perhaps the word ‘learn” is 
wrongly used here ... it is a skill, not a 
learning process. If you practice long enough 
you \%nll be able to copy code, no matter how 
smart or dumb you are. 

My suggestion is this: stop using code 
speed as the major test for a ham ticket and 
take the emphasis ofiF code. Fellows who en¬ 
joy CW operation will develop their code 
speed . . . those who don’t will rapidly lose 
their skill anyway. Make a good technical 
exam the deciding factor for our licenses. De¬ 
sign the ham test so that it can be an open 
book exam that depends upon an understand¬ 
ing of the material and not the memorization 
of a bunch of “typical” questions in a license 
manual such as is published by QST and CQ. 

While I refuse to devote the pages of 73 to 
publishing a glorified crib sheet for the FCC 
exams, I would be proud to back up sensi¬ 
ble license exam program with a series on all 
of the fundamentals of electricity and elec¬ 
tronics which would prepare anyone inter¬ 
ested to pass an open book exam for any level 
of amateur license. 
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Huntoon Challenged 

Now I don’t know what pressure Huntoon 
put on the New York National Convention 
last year to force them to refuse to permit 73 
to have an exhibit. I imagine it was consider¬ 
able. Rumors have been persisting that he has 
flatly threatened the New England Conven¬ 
tion Committee that if they permit 73 to ex¬ 
hibit at the 1966 Convention not only will the 
League not sanction it as a National Conven¬ 
tion, but they will remove all ARRL support 
(including publicity and promotion in QST) 
from the event. The League did the same 
thing to the Cleveland National Convention 
when the committee invited Clif Evans K6BX 
to be present and the Convention was can¬ 
celled as a result. 

It is unfortunate that the League is so small 
that they cannot stand to have anyone criti¬ 
cize any of their actions. Clif had the gall to 
be critical of Huntoon . . . and a National 
ARRL Convention was cancelled rather than 
permit him to talk to anyone. I too have had 
the temerity to speak out against some League 
actions and they are threatening to cancel an¬ 
other National ARRL Convention if I am 
permitted to have a 73 exhibit. I hope aU 
ARRL members are proud of the League’s 
reaction to criticism. Cowards. 

The official attitude is that I am spreading 
lies and distortions. Both of us know that 
everything I have been saying is the truth. 
There is nothing that I would relish more 
than to have Huntoon face me personally in 
front of a Convention audience and ask me to 
my face to explain those things that I have 
written in 73 that he considers to be lies and 
distortions. He and I know that every single 
point that I have made can be backed up 
and that it is he that has to lean on out ol 
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FROM 

INTERNATIONAL 



VHF/UHF 
UNITIZED TRANSMIHERS 

50 me—420 me 


International's new unitized VHF/UHF transmitters make 
it extremely easy to get on the air in the 50-420 me range 
with a solid signal. Start with the basic 50 or 70 me 
driver. For higher frequencies add a multiplier-amplifier. 
Alt units are completely wired. Plug-in cables are used to 
interconnect the driver and amplifier. 



DRIVER/TRANSMITTER 


The AOD-57 completely wired 
with one 6360 tube, two 
12BY7 tubes and crystal 
(specify frequency). Heater 
power: 6.3 volts @ 1.2 amps. 
Plate power: 250 vdc @ 50 ma. 
AOD-57 complete...,. . $69.50 



MULTIPLIER/AMPLIFIER 

The AOA-144 uses two 6360 
tubes providing 6 to 10 watts 
output. Requires AOD-57 for 
driver. Heater power: 6.3 
volts @ 1.64 amps. Plate 
power: 250 vdc @ 180 ma. 
AOA-144 complete . ,.,.$39.50 



MULTfPLIER/AMPLIFIER 

The AOA-220 uses two 6360 
tubes providing 6 to 8 watts 
output on 220 me. Requires 
AOD-57 for driver. Heater 
power: 6.3 volts @ 1.64 amps. 
Plate: 250 vdc @ 150 ma. 
AOA-220 complete.„,$39.50 



420 me 

MULTIPLIER/AMPLIFIER 

The AOA-420 uses two 6939 
tubes providing 4 to 8 watts 
output on 420 me. Requires 
AOA.57 plus AOA-144 for 
drive. Heater: 6.3 volts @ 1.2 
amps. Plate: 220 vdc @ 130 
ma. 

AOA-420 complete . $69.50 


RELAY BOX 

Four circuit double throw. 
Includes coil rectifier for 6.3 
vac operation. 

ARY-4 Relay Box 
complete ... $12.50 


FILAMENT ^ 

SUPPLY 

The APD-610 provides 6.3 vac 
@ 10 amperes. 

APD-eiO complete.$9.50 
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6 METERS 


50 me AOD-57 


.t;n 


MODULATOR 

The AMD-10 is designed as a com¬ 
panion unit to the AOA series of trans¬ 
mitters. Uses 6AN8 speech amplifier 
and driver, 1635 modulator. Output: 10 
watts. Input; crystal mic. (High Imped.) 
Requires 300 vdc 20 ma, no signal, 70 
ma peak: 6.3 vac @ 1.05 amps. 
AMD-10 complete . $24.50 



2 METERS 

144 me 

AOD‘57 PIUS AOA‘144 

1 


220 me 

AOD-57 PLUS AOA-220 

1 


420 m e 

AOD-57 PLUS AOA-144 PLUS AOA-420 "7 
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Order Direct 
from International 
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CRANK-UP 
TOWERS " 



Why settle 
for less 
than:the besf 





TWO CATEGORIES TO CHOOSE FROM 


context quotes to even attempt to refute my 
statements. I say that the League cannot 
stand honest criticism and I challenge John 
Hinitoon to debate with me in front of a Con¬ 
vention audience my criticisms of the League 
. . . without prepared written speeches, please. 
We don’t want to sit and listen to John read 
two years worth of QST editorials verbatim, 
a favorite strategem of his. 

Either I know what I am talking about or 
I am a fraud . . . let’s uncover the tmth once 
and for all. How about it John, have you the 
courage to back up what you have been say¬ 
ing about me in front of an audience? 

In the meanwhile I predict that the New 
England Convention Committee will knuckle 
under to Huntoon and refuse to permit 73 to 
exhibit at the 1966 Boston ARRL National 
Convention. I will bet monev on it , . . anv 

•m ■* 

takers? 

ASRA 

Several fellows have written me asking 
what 1 know about an American Society of 
Radio Amateurs, an outfit or person appar¬ 
ently soliciting funds from hams to fight in¬ 
centive licensing. Since I have not had any 
correspondence from the “Society” I am very 
suspicious. 


Standard Duty Guyad In H#avy Duty Saif Supporting 
Hoigktf of 37 - 54 • 08 * 105 and Guyod in Keightf of 
ond 122 ft«t 37 - 54 foot (SS) 

71 — B8 foot (guyod) 


ROHN has these 6 IMPORTANT POINTS: 

East of Optrotion— roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength- 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raises all sections together— uni¬ 
formly with an equal section overlap at oil heights! 
VersoHlily— designed to support the largest antennae 
with complete safety and assurance et any height destredi 
Simple tnstellotion— install it yourself—use either fiat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Rated and Tested— entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Galvanized— hot dipped galvanizing a 
standard—not an extra—with all ROHN towers! Prices 
start at less than $100. 

SEND FOR ROHN TOWER HANDBOOK 

-$1.25 Value 

—ONLY $ 100 postpaid (special to readers 

of this magazine). Nearest 
source of supply sent on request. Repre¬ 
sentatives world-wide to serve you. Write 
today to: 


ROHN Manufacturing G>. 

P. O. tos 3000 Peeria. liUiwis 

"World** Largest EXCLUSIVE Manufacture 
of Towers; designers, engineers, and instaUera 
of complete communication tower systems.’* 



ARRL vs QST 

A great many amateurs have a picture of 
the League that is similar to the one I used 
to have: a huge organization of nearly 100,000 
amateurs i^lus a small group at HQ in Con¬ 
necticut that puts out the monthly club mag¬ 
azine QST and other helpful publications. 

A clearer picture of the situation can be had 
if you will take the time to send for the free 
ARRL financial statement. Reading this puts 
things into perspective and we see the huge 
publishing house of QST plus an almost in¬ 
significantly small ARRL which seems to have 
dwindled in importance to where it is now 
little more than an excuse for tax privileges 
for the giant publishing house. In looking at 
the 1964 statement of operating expenses we 
find that of the $1,407,000 sp^nt in 1964 only 
$50,000 of this was expenditures authorized 
by the Directors. This comes to about 2.8% 
for the ARRL vs 97.2% for QST. 

Apparently the mess that the ruling clique 
has generated is still lousing things up. In¬ 
centive licensing-RM-499-Docket 15928 has 
not only cost untold millions of dollars in lost 
sales to manufacturers and distributors, it has 
come back to undermine QST. The financial 

{Continued on page 120) 
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Another first from Waters! Now, as easily as 
you switch from beam to dipole . . . from 40 
meters to 75, you can switch your entire an¬ 
tenna system to ground with the newest addition to our line of coaxial switches, PROTAX, 
automatic-grounding coaxial antenna switch! Designed with the same advanced engineering 
skill that outmoded all other coaxial switches two years ago, PROTAX Is another giant step 
forward in "Convenience Engineered" ham gear by Waters. In effect, PROTAX is two switches 
in one ... a regular antenna-selector switch with power-carrying capacity of 1,000 watts that 
becomes a grounding switch for all antennas (leaving the receiver input open) when the rig 
is not in use. In two distinctive models: #375 — six position and ground with back connectors; 
#376 — five position and ground with connectors in radial arrangement (#376 has its own 
wall-mounting bracket ). 


Model 375 


$13.95 Model 376 


$12.50 



2 and 6 meters 
COAXIAL FILTERS 

Double-tuned resonant cavity 
band-pasi^fiIters for ^both 2 
and 6 meter transmitters and 
receivers. Assures outgoing 
signals free of spurious fre¬ 
quencies and rejects high- 
level, out-of-band signals in 
receiver. Requires no tuning; 
insertion loss held to 1.5 db 
maximum. ^ Nominal . imped- 3 ;,■ 
ance 52^ohms . . . maximum 

power 100 watts, peak. 

Model 373-2 

(144-148mc} .... „ $29.50 

Model 373-6 

(50-52mc) .$32.50 



WATERS WIDE 
RANGE ATTENUATOR 


Provides 61 db of attenuation 
in 1 db steps. Used effectively 
in S-Meter calibratjbn; check¬ 



ing receiver sideband 
suppression; measuring cross¬ 
talk in s^vitches, receiver im¬ 
age and IF signal rejection. 


relative antenna gains, etc. 
Maximum power watt, dc 
— 225rnc. 371-1 has S0239 ., 

-.v- 

connectors; 371-2 has BNC 
connectors. 


Model 371-1 UHF $27.95 

Model 371-2 BNC $29.95 



NUVERTER® 


adds 2 


and 6 meters to YOUR super- 
het receiver! 


NyVERTER converts your ten 
meter-tuning superhet re¬ 
ceiver into an HF/VHF Re¬ 
ceiver! — and with no 
modifications to the re¬ 
ceiver! No switches or relays 
are required, and AVC from 
your receiver provides auto¬ 
matic gain control at VHF, 
too! Separate all-Nuvistor 
converters with'*;high-stabitity 
crystal oscillator^ ^and built^s 
in AC power supply. Covers 
lower 1.3mc in three 600 Kc* 
segments on both 2 and 6 
meter bands. 

Model 346 .. .. $175. 



WATERS 

MANUFACTURING INC. 

WAYLAND, MASSACHUSETTS 


WATERS PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS 























F. D. Whitmore W2AAA 
223 W. HoHy Ave. 
Pitman, NJ, 


Catching up with the Past—No. 3 
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One of the greatest thrills experienced by 
amateurs occurred the night theii* signals left 
this continent and landed on another. It hap¬ 
pened nearly forty-four years ago. Commercial 
interests will never forget it cither. Using the 
“useless” frequencies thrust upon them by the 
Licensing Act of 1912, the amateurs on De¬ 
cember 7, 1921, taught the professionals the 
value of the shorter waves. 

Licensing forced the amateurs out of tlie 
"choice” commercial long waves into a region 
of unexplored frequencies. Hams didn’t like 
tlie restriction at all. Begrudgingly they erected 
shorter anteimas and reduced the size of oscil¬ 
lating components. However, the trouble they 
went to proved well worth their while: the 
shorter waves worked like magic. Where be- 
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Circuit of the 1 BCG transmitter built especially for 
the Trans-Atlantic Test by Edwin H. Armstrong, 
Ernest V. Amy, George E. Burghord, Minton Cronk- 
hite, and Walker P. Inman. 


fore they struggled to get out of backyards or 
beyond neighboring states, now they QSO’d 
districts lying far beyond tlieir original range. 

East and \\'est coast hams strained anew to 
work direct. But “lady luck” just w'ouldn’t 
smile. In the meantime, many hams joined in 
the Transcontinental Relay tests conducted by 
the American Radio Relay League. The ARRL 
ran the tests to .see how quickly the amateurs 
could relay messages from one Coast to the 
other and get answers back. By the time the 
record droj^ped from horns to minutes, an¬ 
nouncement of a new' contest set hamdom all 
afire—a test to see if amateur signals w-oiild 
hop across the Atlantic. 


The attempt to span tlie Atlantic 

Although tlie,American Radio Relay League 
conducted the first Trans-Atlantic Test, they 
didn’t originate it. The radio editor of Evertj- 
cimj Engineering Magazine, M. B. Sleeper, con¬ 
ceived the idea and completed all the arrange¬ 
ments. Under the plan, about twenty-five sta¬ 
tions located in tlie first, sccoikI, third, eighth 
and ninth districts transmitted individual!v as- 
signed signals. In the United Kingdom, Pliilip 
R. Coursey, A.ssi.stant Editor of The Radio Re¬ 
view in London, organized the listening end. 
Over 250 British Amateurs enrolled for the 
tests. 

Just prior to the tests, near tragedy struck: 
Everyday Engineering Magazine suspended 
publication! Over night the whole plan hung in 
jeopardy. Was all the hard work and money 
put fhrth by amateurs and others on both sides 
of the Atlantic to go for naught? In a final 
effort to save the Test so nearly ready to start, 
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the editor of the defimct maguziiie called on 
the American Radio Relay League and asked 
them to take over. The ARFIL readily agreed. 
However, time wouldn’t allow tliem to inject 
any clianges. 

On the night of the tests, the American sta¬ 
tions transmitted their pre-arranged signals. 
Prizes donated by manufacturers on both sides 
of the Atlantic awaited the best amateur per¬ 
formance. At the end of the tests, in accord¬ 
ance with the established plans, Rritish ama¬ 
teurs submitted their logs for comparison with 
the confidential copy of the assigned signals. 
Would any jibe? Anxiously the hams on both 
sides ol the Atlantic waited for the announced 
result. 

Wireless Worhl iu England examined some 
thirty logs sent iu by the British listeners. After 
a most careful check, the sad news came to 
light: The reviewers could not find one log 
containing a single word or signal that unques¬ 
tionably matched the master copy of the as¬ 
signed messages sent by the American stations. 
The First Trans-Atlantic Test failed. 

Preparations for a second test 

At the First National ARRL Convention held 
in Chicago August 30 through September 3, 
1921, the Board of Directors agreed to a pro¬ 
posal hy their Traffic Manager to liold a second 
Trans-Atlantic test. Now the ARRL set out to 
do what they couIdtiT do during the first Trans- 
.Atlantic test—send an American dyed-in-the- 
wool ham to England witli American appa¬ 
ratus. No shortage of time existed tliis time. 
The test planned for early December allowed 
tliree months for preparation. Spurred by the 
Traffic Manager’s further suggestion that tlie 
ARRL send a good ham receiver-man to Eng¬ 
land to copy the American and Canadian sig¬ 
nals, the Board voted the money to pay the 
amateur’s expenses. 

The ARRL wanted an American listener in 
England so they could expand the test into a 
big popular event without asking the British 
amatenr.s to siav up all night every night. Only 
American hams qualified for the “boiled owls” 
club. At the same time, the opportunity to 
work an .American receiver in competition \\ith 
British receivers would furnish an excellent 
comparison of sensitivity'. A search went out 
for the best practical receiver man in the coun¬ 
try; a man used to twirling a “mean variom¬ 
eter” all night long. The search ended almost 
before it started: Paul G. Godley stood out 
head and shoulders ahov'e the crowd. He 
idapteti the Armstrong regenerativ'e circuits to 
ihort waves, created the three-circuit tuner for 
imateiir work, and originated the variometer 



The 1 BCG M.O.P.A. transmitter. A UV-204A os¬ 
cillator drove three UV-204As in porollel. The 
motor generator supplied 2000 volts to the plates 
for a 990 watt input. Courtesy of the Radio Club 
of America. 

regenerators that made possible the wonderful 
short-w'ave DX w'ork in those clays. When 
asked to tackle the job, Godley consented. 

Amid tlie super-entliusiasm that greeted 
Godley s decision, tlie League dove right in 
to make the second Trans-Atlantic Test a con¬ 
trolled free-for-all. Thev divided the test into 
two parts. 3'he first portion scheduled a 200- 
meter frec:-for-all by districts for all amateurs; 
the second part comprisetl a group of especially 
picked stations in each district assigned special 
wavelengths. To get in the second grouping, 
stations first passed a preliminary test con¬ 
ducted bv tlie ARRL from Nov'ember 1st 

•m 

through the 5th. All stations tliat showed 
proof they transmitted 1000 miles during that 
lest qualified lor the December test. Seventy- 
eight entered the preliminaries. Tw'enty-seven 
qualified. 

The second Trans-Atlantic Test took place 
December 7th to the 16th inclusive. Tests dur¬ 
ing each of the ten nights lasted six hours. The 
free-for-all period ran from 7 pm until 9:30 pm 
EST broken up into ten periods of 15 minutes 
each. These periods assigned specific times for 
amateurs in the various inspection districts to 
call “test ” and sign their calls. By rotating the 
periods daiK' no district sent the same time 
each night. Siicli an arrangement gave all tlie 
districts an ef|nal chance in ca.se some hours 
seemed more favorable than others. Canadian 
.stations, due to their small nnmher, entered as 
one district. 

The second portion of the six-hour period.s 
eonfinetl transmissions to the individual stations 
tliat (inulified in the .November preliminaries. 
Divided into lourteen periods of 1-5 minutes 
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The tent on the farm at Ardrossan, Scotland, in 
which Godley set up his receiving stotion. The 
Beveroge-wire antenna ran from the tent down 
toword the beoch. Courtesy of the Radio Club of 
Americo. 

each, this half of the nightly tests extended 
from 9:30 pm until 1:00 am EST. Each station 
received sealed instructions from tlie ARRL 
assigning them secret ciphers to transmit and 
designating the time for each transmission. 
Sending times varied nightly like in the free- 
for-all half of the test. The selected stations 
represented all the United States districts plus 
eastern Canada. 

To avoid accusations of unfairness, Godley 
posses.sed no more details of the test than the 
British amateurs. Roth knew the free-for-all 
schedules. Later, Coursey gave the British 
amateurs and Codlev the times of transmission 
and the special wavelengths of the selected 
stations. But only Coursey and the ARRL 
Traffic Manager knew the call letters and the 
ciphers. Like the British amateurs, Godley’s in¬ 
structions required him to send his daily logs 
to Coursey for verification with the master 


Call 

Location 

Type 

Wave 

Cypher 

lAFV 

Salem, Mass. 

C.W. 

200 

YLPMV 

ITS 

Bristol, Conn* 

C.W. 

200 

AOTRB 

IRU 

W. Hartford, Ct* 

C.W. 

200 

BPUSC 

IDA 

Manchester, Mass. 

C.W. 

200 

CQVTD 

lAW 

Hartford, Conn. 

Spk, 

210 

DRWUF 

IBCG 

Greenwich, Conn, 

C.W. 

230 

GODLY 

2BML 

Riverhead, L. I. 

C.W. 

200 

FSXVC 

2FD 

New York City 

C.W. 

200 

GTTWH 

2FP 

Brooklyn 

C.W. 

200 

HUZXJ 

20M 

Ridgewood, N. J, 

Spk. 

200 

JVAYK 

2EL 

Freeport, L* L 

C.W. 

200 

KWBZL 

3DH 

Princeton, N. J. 

C.W. 

210 

LXCAM 

4GL 

Savannah, Ga* 

C.W. 

200 

MYDBN 

3BP 

Newmarket, Ont. 

spk. 

200 

NZFCO 

SDR 

Pittsburgh, Pa. 

C.W. 

200 

OAGDP 

9KO 

St. Louis, Mo. 

Spk. 

200 

PBHFQ 

9AW 

Toronto, Ont. 

C.W. 

200 

OCJGR 

IZE 

Marion, Mass. 

C.W. 

37,5 

RDKHS 

2ZL 

Valley Stream, L. L 

C.W. 

325 

TGMKU 

3ZO 

Parkesburg, Pa. 

C.W. 

360 

UHNLV 

5ZZ 

Blackwell, Okla* 

Spk* 

375 

VJOMW 

6XPI 

Stanford U., Cal* 

C.W. 

375 

WXPNX 

7ZG 

Bear Creek, Mont* 

Spk, 

375 

XLQOY 

8XK 

Pittsburgh, Pa. 

C.W. 

375 

YMRPZ 

9ZY 

[..acrosse, Wis. 

C.W. 

260 

RZQMY 

9ZN 

Chicago, Ill. 

Spk. 

.375 

ZNSQA 

9X1 

Minneapolis 

C.W. 

300 

SFLJT 


These amoteur stations qualified in the 1000 mite 
preliminary test, and operated os special stations 
in the second portion of the Trons-Atlontic Test 
transmitting code groups. 

8 


copy. To guarantee the autlieiiticity of the logs, 
Coursey assigned a British observer to listen-in 
to all Godley's receptions and confirm the sig¬ 
nals received. 

Though commercial interests didn’t expect 
any startling results from the amateurs’ Trans- 
Atiantic attempt, two of them offered free serv¬ 
ices during the test. MUU, the British Marconi 
wireless station at Carnarvon, Wales, arranged 
to transmit the daily results slowly by hand 
key at 2 am EST each night. Some American 
hams built long wave receivers to pick up the 
14,000-meter signals direct. But for the ma¬ 
jority of amateurs unable to receive long 
waves, WII, the RCA station at New Bruns¬ 
wick, New Jersey, agreed to repeat MUU’s re¬ 
port on short waves immediately after its re¬ 
ception. 

Godley sails for England 

Firmly resoK^ed to “hear signals or bust,” 
Godley sailed for England November 15th 
aboard the Aquitania. Behind him, with red¬ 
dened eyes from long watches on the relay 
routes, American and Canadian hams touched 
up their rigs for the big assault just tliree 
weeks aw'ay. Among Godley’s luggage nestled 
two receivers: a regenerative set and a super¬ 
heterodyne. Both receivers tuned from 150 to 
500 meters. Especially built by him for the big 
job ahead, the superheterodyne—the latest 
word in advanced receivers—consisted of a 100 
kc if and detector unit plus an outboard tuner. 
The tuner, though, worked with either re- 
ceiv'er. When placed betw’een the antenna and 
the regenerative set, it sharpened the perform¬ 
ance of that favorite circuit of the American 
hams. These two receivers represented Amer¬ 
ica’s best. Armed with this combination. God- 
lev pitted his ability against the performance 
of the British hams and their multi-stages of 
radio frequency amplification. 

Shooed from the ship as she made ready to 
sail, Godley’s well-wishers gathered near an 
opening in the enclosed pier and continued to 
talk to him via hand-signals in Continental 
code. Suddenly someone spotted Beverage, the 
Radio Corporation of America’s receiver en¬ 
gineer, standing by the rail on the top deck 
just a short distance aw^ay from Godley. Be¬ 
sides his professional status, Beverage also 
qualified as a “boiled owl” under the call 
2BML. Quickly the gang hand-radioed the 
news aloft. (Jodley found Beverage smiling as 
lie walked over and shook hands tor Beverage 
too leail the coile signals ooiiiiiig up liom the 
pier. 

By the time the tugs straightened the Aqiii- 
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The circuit of the superheterodyne receiver used by Godley to receive the short wave signals from America. 


tania in mid-stream and her powerful quad 
screws started her down the Hudson, 2ZE and 
Beverage sat deeply engrossed in receiver talk 
and the coming Trans-Atlantic Test. Soon the 
conversation settled on the “Beverage Wire”— 
2BML’s famed antenna for reducing static on 
long waves. The technology behind this long- 
wire antenna appealed to Godley v'ery much, 
though at the time, he didn’t see a need for its 
merits in the task lying ahead. Fortunately for 
amateur radio, however, he listened well. 

Two days after arriving in England, Godley 
set up his equipment at Commander Frank 
Phillips’ station in London where he planned 
to listen for the signals from America. Coursey 
took care of the operating permit. Like Godley, 
Phillips too looked back on a long career of 
radio receiver desigiing. His Burndept designs 
compared with the Paragon series fathered by 
Godlev in the United States. The latest, a 
Burndept III, sat on the operating table wait¬ 
ing to challenge those Godley now unpacked. 
Godley hooked up the regenerative set first. 
Before many hours passed, he proved to Phil¬ 
lips the superiority of the regenerative desigi. 
Later, when the superheterodyne performed, 
his English host stared in disbelief. He couldn’t 
believe the little 3-inch coils containing only 
10 turns of wire could capture the distant sta¬ 
tions pouring from the earphones. 

While the contest showed the superiority of 
the American receivers, it also brought to light 
the unsuitability of the Wembly Park location. 
Vast numbers of harmonics filled the ether. The 
unwanted din emanated from amateur single- 
circuit tube transmitters in the area and the 
high-power, Poulson commercial arcs. Also, pe¬ 
culiar atmospherics existed. In America during 
winter months, atmospherics mostly disap¬ 
peared around 200 meters. Not so in England. 
In that land of high tides and lengthy winter 
nights, Godley noticed the QRN suddenly in¬ 
crease during short periods, then abruptly de* 
crease only to soon reappear in another quarter 


in a different form. Now he understood the 
handicaps that plagued British amateurs dur¬ 
ing the fir.st Trans-Atlantic Test. As a result, 
Godley decided to leave London and the pea- 
soup fog, and use a Beverage Wire in place 
of the planned vertical. He picked Ardrossan 
for the new receiver site—a small fishing village 
near Glasgow on Scotland’s west coast. 

Trans-Atlantic Test No. 2 

Breathing heavily with anticipation, Godley 
huddled over his superheterodyne straining to 
hear the 200-meter signals from America. He 
no longer remembered the chilling fog that 
welcomed him to Glasgow nor the wind-driven 
rain that greeted liis arrival in Ardrossan. 
Buried too lay the memory of his hectic scurry 
a week before test-time when only his own 
initiative plus a little luck persuaded the Assist¬ 
ant Secretary of the Post Office to change the 
receiving permit from London to Ardrossan. 
He even forgot for the moment his keen disap¬ 
pointment when an inspection showed the pre¬ 
ferred beach sites picked from a map com¬ 
pletely covered by water at high tide. 

Harmonics from European sparks and power¬ 
ful CW stations flocked to the Beverage Wire 
like chickens to a roost. From 1 rmtil 1:30 am 
GMT, Godley heard nothing else. Apparently 
he missed no amateur signals by rechecking 
the received installation again and joining the 
contest one hour late. But the directional char¬ 
acteristics of the 1300 foot aerial prevailed. 
Except for a strong signal out of Ireland, he 
found the spurious signals much weaker at 
Ardrossan than in London. 

Godley slowly tuned across the band hunt¬ 
ing for those distinctive tones that set amateur 
signals apart from all others. Outside, rain still 
driven by gusty wind beat against the tent. At 
1:33 his heart skipped a beat. A 60 cycle syn¬ 
chronous spark on 270 meters finished chewing 
the rag and signed off with a CUL. A burst of 
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Navy model SE-95A long wave receiver. This set, 
made at the Washington Navy Yard in 1917, op¬ 
erated from 1000' to 10,000 meters. Loading coils 
extended the range to 20,000 meters. The Ameri¬ 
can Radio Relay League used it to copy Paul God- 
ley's messages direct from MUD during the ARRL 
Trans-Atlantic Test of 1921. Courtesy of W2Z1 
Historical Museum. 

QRN hid the call. Exit Godley knew he heard 
an amateur. The thrill made him forget his 
lieavy chest cold and wet clothes, and Lite 
miserable weather so aptly predicted by his 
London friends. He suggested hot colfee and 
Pearson volunteered to brew it. Midway in the 
preparation, Godley’s sudden shout caught 
Pearson with both hands full. The spark signal 
now at double strength boomed through the 
static as the amateur called an eighth district 
station and signed lAAW clearly at 1:42 am, 
Pearson jumped to his earphones to verify the 
reception. He got them on in time to hear the 
“AW”. Not enough to count the call! 

Teased by so near a success during the first 
half-hour they listened, Godley and Pearson 
camped on the 270-meter wavelength and 
waited. The roar of static mingled with har¬ 
monics pounded their ears. Suddenly they 
heard lAAW again! They recognized the mur¬ 
muring tone deep down in the atmospherics. 
Would he break througli once more and win 
his rightful place as the first amateur signal to 
cross the Atlantic on schedule? Eagerly they 
held to the faint note and waited. Finally, dis¬ 
appointment crept across tlieir faces: the sig¬ 
nal gradually ebbed and disappeared. Span¬ 
ning 3000 miles once more represented too 
great a task for the “spark” to repeat. During 
the remainder of the Trans-Atlantic Test, 
lAAW never again became readable copy. 

The next night Godley heard nothing. Ap¬ 
parently typical American DX-weather meant 
nothing in Scotland. The all night vigil beneath 
a half moon and starry skies got him nothing 
but a cold deeper down in his chest. Rather 
depressed, he entered the third night of the 
test. Outside, boisterous wet weather set in 
again. Godley wondered if the gusty wind 


would send the tent flying tlirough the air like 
it did the first day right after they raised it. 
But at 12:.50 am he forgot all his ills: a switch 
to CW brought in IBCG. Bending over the 
operating table of boards supported by trestles, 
he no longer felt the hard box beneath him or 
the unpliable apparatus chest at his back. The 
feeble light shed by the lone lantern now lost 
itself upon his concentration. And cold drafts 
swirled about unnoticed as the little oil stove 
by hi,s knees fought its losing battle to heat the 
12 X 18 foot tent. 

The strength of the Yankee signal amazed 
Pearson, It sounded so commercial he couldn’t 
believe no more than a kilowatt backed the 
wallop. While Godley utilized the resonance of 
the telephones to peak the signal, Pearson 
sloshed to the far end of the Beverage Wire 
and adjusted the resistor connected between 
the antenna and the buried ground plates four 
and a half feet deep. Background static 
dropped and readability improved. Back in the 
tent, the two men’s enthusiasm knew no 
bounds as they listened to the loud, steady 
tone of the first confirmed ham signal to get 
across. Jubilantly Godley wired Coursey the 
good news, and sent a cable to E. H. Arm¬ 
strong at IBCG requesting him to send a mes¬ 
sage. No other amateurs got tlirough that joy¬ 
ous night. 

Stimulated by the success of the previous 
night, Godley came on duty the fourth night 
eagerly anticipating a message from America. 
At 1 am GMT, IBCG broke tlirough strong 
and clear sending “Mges” over and over. God¬ 
ley waited but no message ever came. Because 
the British operator used the English abbrevia¬ 
tion for the word “message” ijistead of the 
American Msgs, Godley’s cable arrived at 
IBCG reading, “SEND MGES.” So, they did. 
They repeated the letters M-G-E-S over and 
over all night long. 

Godley’s disappointment, however, didn’t 
last long. An atmospheric change at 4 am low¬ 
ered tlie invisible barrier between America and 
Scotland letting ham signals pour across the 
Atlantic the remainder of tliat night and half 
of the next. As fast as Pearson verified one 
call, Godley logged anotlier. One moment they 
copied a spark buzz; die next, a CW shriek. 
Power mattered little. Thanks to tlie excellent 
characteristics of the Beverage Wire, even two 
35-watt stations got through. 

Back in the “States” tension and excitement 
reigned too. Each night in the Traffic Man¬ 
ager’s room at ARRL headquarters, a small 
group of officials blinked through a haze of 
tobacco smoke and marveled at the clockwork 
precision of the hams. One moment 2's filled 
the air; the next, 3 s, Then with an enthusias- 
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tic, "Go ahead 4 s. Give her the juice,” the last 
3 pas.sed the free-for-all on to the next district. 
At the conclusion of the second segment of the 
test, during which time the special stations 
sent their assigned code groups on slightly 
longer wavelenths, the officials shifted to long 
waves and waited for MUU to send Godley’s 
message. If the word check read 17, they 
learned to expect only weather conditions. But 
the night the message started “CK 94,” they 
trembled with expectation. Slowly by hand 
kev came the news they wanted: "Heard IRU 
BPUSC, 2FP HUZXJ, 2BML FSXVG, also 
spark lARY, LBDT, 2BK, 2DN, 3BP; un¬ 
damped, lARY, IBCG, IBDT, IBGF, IBKA, 
IRZ, lYK, IXM, 2ARY, 2AJW, 2FD, 2EH, 
3FB, 8ACF, 8XV ...” 

Back at Ardrossan, Scotland, the fifth night 
began where the fourth left off. In the midst of 
the scramble to copy as many signals as pos¬ 
sible, Godley heard IBCG break through. He 
listened a few moments then his pencil fairly 
flew across the paper. Watching, Pearson saw 
him write, "Nr 1 de IBCG.” Then came the 
rest of the first amateur message to cross the 
Atlantic: . . words 12, New York. Date 

December 11, 1921, to Paul Godley, Ardros¬ 
san, Scotland. Hearty congratulations, (signed) 
Burghard, Inman, Grinan, Armstrong, Amy, 
Cronkite.” The message just did get across. It 
started at 2:52 and ended at 3 am GMT. Ten 
minutes later, all readable amateur signals 
ended too. And not another ham call reached 
Godley during die remainder of the Trans-At¬ 
lantic Test. 


Call 

Location 

Type 

3BP 

Newmarket, Ontario 

Spark 

lAKY 

Burlington, Vermont 

t* 

IBDT 

Atlantic, Massachusetts 

tf 

2BK 

Yonkers, New York 

tt 

2DN 

Yonkers, New York 

*9 

3FB 

Atlantic City, New Jersey 


9ZJ 

Indianapolis, Indiana 

$9 

8BU 

Cleveland, Ohio 

99 

IRU 

West Hartford, Connecticut 

cw 

IRZ 

Ridgefield, Connecticut 


lARY 

Burlington, Vermont 

99 

IBCG 

Greenwich, Connecticut 

99 

IBDT 

Atlantic, Massachusetts 

tt 

IBGF 

Hartford, Connecticut 

99 

IBKA 

Glentirook, Connecticut 


IXM 

Cambridge, Massachusetts 

9* 

lYK 

Worcester. Mas s achuset ts 

99 

2EL 

Freeport, New York 

(?) 

2EH 

Riverhead, Long Island, New York 

CW 

2FD 

New York City, New York 

99 

2FP 

Brooklyn, New York 

99 

2ARy 

Brookljm, New York 

Babylon, Long Island, New York 

99 

2AJW 

99 

2BML 

Riverhead, Long Island, New York 

99 

3DH 

Princeton, New Jersey 

*9 

8ACF 

Wasliington, Pennsylvania 

99 

8XV 

Pittsburgh, Pennsylvania 

99 


The amateur stations heard by Paul F. Godley and 
confirmed by D. E. Pearson the official observer 
during the December 1921 Trons-Atlontic Test. 



The 1 BCG memorial located 200 feet east of the 
original station site at Greenwich, Conn. It reads: 
"Neor this spot on December 11, 1921, radio sta¬ 
tion IBCG sent to Ardrossan, Scotland, the first 
message ever to span the Atlantic on short waves. 
1 BCG, on amateur station, was built and operated 
by members of the Radio Club of Americo." Cour¬ 
tesy of the Radio Club of A. 

To make connection.s with the Olympic sail¬ 
ing on December 21st, Godley left Ardrossan 
Friday afternoon for London foregoing the 
final night of the test. How lucky for him! 
That night a hurricane whirling across the At¬ 
lantic during the Trans-Atlantic Test struck 
Scotland. Winds greater than Godley experi¬ 
enced at any time backed up the waters of tlie 
English Channel until they stood two feet deep 
in the .streets of Hull. Earlier, the Olympic 
tangled with the hurricane in mid-Atlantic. 
When she finally reached the safety of her 
Southampton berth, she displayed battle dam¬ 
age amounting to thousands of dollars and re¬ 
ported two men dead. 

After a hero’s welcome for Godley in New 
York City, the ARRL brought him up-to-date 
with highiiglits of the test at home. The most 
interesting one concerned lAAW. Upon learn¬ 
ing that Godley heard lAAW the first night, 
the ARRL set out to break the good news to 
the operator. They found him in nearby Rox- 
bury. Also, they found a transmitter that last 
saw action six months before. What did it 
mean? Did Godley hear wrong? After all, Pear¬ 
son failed to get the earphones on quickly 
enough to verify tlie signal. No. Godley heard 
correctly. Numerous amateurs around Boston 
confirmed the activity of the call and placed it 
somewhere in their vicinity. However, no 
amount of effort could flush the operator out. 
He preferred not to claim the distinction for 
sending the first Trans-Atlantic Test signal 
"across” rather than go to jail. A just "re¬ 
ward” for an unjust deed. The operator who 
signed 1-A-A-W that night bootlegged the call! 

. . . W2AAA 
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Amperex status as the source of more tube 
types for Single Sideband Suppressed Carrier 
Service than any other producer, didn't just 
happen. Leadership has been achieved os the 
result of o deliberate ond continuing progrom 
of engineering research ond intensive labora¬ 
tory testing from which has emerged a distinc¬ 
tive and clearly superior comprehension of SSB 


technology and SSB applications for any 
power level from 5 watts to 5 kilowatts PEP. 

From internal tube geometry to overall 
envelope design, AMPEREX SSB Tubes are 
Performance Tested, Performonce Pofed and 
Performance Guaranteed for optimum linearity 
ond minimum intermodulotion distortion at full 
Single Sideband power ratings. 
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SSB TYPE NO. 

7378 

SD543* 

8537 

8505 

8579 

8163 

Usefuf peck Enve¬ 
lope Plate Power 
Output /wollsf 

1(57 

ISO 

76 

(PITS) 

57 

no 

' 700 

3rd Order 
IntermodulatTon 
Distortion (dbj 
(without feedback} 

35 

30 

25 

30 

30 

35 

5th Order 
tnlermodufation 
Distortion fdbf 
(without feedbock] 

40 

35 

35 

43 1 

; 40 

40 

Typicol O.C Plot# 
Voftoae fvo/tsi 

750 

2000 

600 

750 

600 

2500 


Illustrated ore six new communication types 
of a line of more than 20 AMPEREX "Perform¬ 
ance-Rated" SSB tubes with power ratings from 
5 W. to 5 Kw. PEP. Watch for releases of new 
SSB tubes now in prototype stage. Write for 
technical dota sheets. Applications engineering 
assistonce available. AMPEREX Electronic Corp., 
Tube Division, Hicksville, L. I., N. Y. 11802. 
























































Robert Walker W8VC0 
1849 Meadowlark 
Toledo, Ohio 


An Audio-TV Transmitter 

« 


There’s been a lot of controversy over tele¬ 
vision transmitting and receiving equipment. 
The problem of transmitting both audio and 
video has been a sticker. Many methods have 
been used: a separate transmitter for each, 
which is rather expensive; a subcarrier 4.5 me 
away from the audio, difficult to adjust and 
design for satisfactory results; etc. I looked 
around a bit and decided to try the method 
shown in this article. It works very well, though 
you may want to modify it some for your own 
use. 

Fig. 1, the block diagram, illustrates the 
system. Basically it is an FM audio transmitter 
with the final modulated for video AM. The 
video modulator was described in the August 



Fig. 1. Block diagram of the ATV-oudio 
transmitter. 


1963 issue of 73. It is connected directly to the 
control grid of the final amplifier. The two 
meter FM exciter is fairly conventional. The 
screen of the crystal oscillator is modulated, 
which produces enough change in frequency 
for FM. You could use a surplus FM trans¬ 
mitter for this portion. The tripler to 432 me 
uses a surplus assembly from the ARC-12. You 
might also use a surplus 450 me FM exciter to 
replace two meter exciter and tripler. The final 
amplifier is a 4X150A in a coaxial cavity. You 
may find that this is the most interesting part 
of the transmitter if you’re not in ATV. 

Exciter 

Fig. 2 is the circuit of the hvo meter ex¬ 
citer. It has an output of 6 watts. Any trans¬ 
mitter that can deliver 5 to 10 watts of two 
meter FM can be used. The oscillator is a 
6BA6 colpitts. The screen is bypassed for RF, 
but not for audio. C4 and R15 is the de-empha¬ 
sis network. Adjusting R15 will affect the band¬ 
width. Note that C4 and R15 are shown in 
both Figs. 2 and 5 as you can put them in 
either chassis. Initial adjustment was with a 
grid dip meter. Final tune-up used a power 
output meter. 
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Tripler-Driver 

The grounded grid triplet to 432 me and 
the grounded grid driver shown in Fig. 3 use 
surplus cavities from the ARC-12. These cavi¬ 
ties, which use 2C39’s, originally operated 
from 200 to 390 me, but can operate on 432 
with little work. The cavities are about 2}2 in. 
square by 5 in. long. Drive is to the cathodes. 
Output is from coupling loops in the plate 
circuits. 

First thing to do in modifying these units is 
to remove the variable capacitors which were 
mounted externally. Also remove the brackets 
and hardware for these capacitors and shaft 
mounts, bi the middle of the grid cavities are 
cajracitors which should be removed. The first 


cavity input circuit is tuned to 144 me with a 
three turn half finch coil of thin copper tubing. 
Adjust C3 for minimum S\VR. The second 
cathode is fed through a short length of coax. 
On both of the coils the tubing ends at the 
2C39 cathodes and heater contacts. Use sepa¬ 
rate filament transformers for each 2C39. At 
the center of each cavity, add a disc capacitor. 
These capacitors are 1/16 inch brass 1 inch in 
diameter. 10/32 screws 2 inches long are at¬ 
tached to the capacitors and 10/32 nuts are 
soldered to the cavity walls. The 2C39s are 
held in place with finger stock on the plate end 
of the mounting brackets. Mylar discs insulate 
the plate mounting brackets from the cavities. 
Forced air cooling of the 2C39’s is necessary. 



PLATE RING 

.005^ MYLAR 
INSULATOR 


PLATE TUNING 


INSUUTORS 


OUTPUT 
432 MC 


DRIVE TO 
FINAL 


1/2" RADIUS 


G.3VAC 


50^ COAX 


PLATE 


no 

VAC 


Rl 

350 

4W 


no 

VAC 


Fig. 3. Tripler and driver using ARC-12 cavities. 
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l/Z" CMA. 



500pf euTTON 
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Fig. 4. 4X150A 432 me final amplifier 


4X150A Final 

^ II' 


-.Xji 1 

i4i 4 . 




4'1 


The 4X150A final is shown in Fig. 4. RF 
input is to the half wave grid cavity through 
a loop with a series matching capacitor. The 
% inch grid line is fastened to the Eimac 
4X150A socket grid terminal by a 6/32 head¬ 
less screw. Video modulation is applied to the 
grid through a UHF RF choke. The tuning 
capacitors are II 4 in discs. 

The plate tank is a quarter wave coaxial 
cavity. The plate of the tube is held in place 
by the slotted undersize plate line. A mylar 


spacer insulates the plate post from the cavity 
wall. Both grid and plate cavities are venti¬ 
lated for forced air cooling which is essential. 
/Vir is blown in through the bottom (plate) 
cavity, passes through the socket and cooling 
fins, then out through the grid vent holes. 

Moimting plate number 1 is secured to 
mounting plate 2 with 6/32 hardware. Mount¬ 
ing plates 2 and 3 are soldered to the 4 inch 
diameter cavity wall. Plate 4 is also bolted to 
plate 3. The tuning capacitors are 1 inch discs. 
A 500 pf feedthrough capacitor is mounted 
near the ground end of the cavity and the 580 
volts variable plate voltage is fed through it 
to the plate line. The output link is adjustable 
and may be rotated for optimum loading and 
matching. 

The screen voltage is 150 volts regulated. 
The socket has a built-in screen bypass. The 
cathode pins of the tube are grounded by the 
socket. 

Speech amplifier 

The schematic of the speech amplifier is 
given in Fig. 5. It is a fairly ordinary amplifier 
with clipping and filtering for best results. Ex¬ 
tensive shielding was necessary. The output 
transformer is 2:1 and is loaded with a damp¬ 
ing resistor. R4 is the clipping level control 
and R12 the amplitude (hence deviation) con¬ 
trol. The deviation control is adjusted on the 
air by feeding in audio until sound bars are 
noticed, then backing off a bit. 

Results 

Much credit for the 4X150A cavity goes to 
W8RQI and W8JLQ. We had been using 
2C39’s for a long time with great success, but 
the 4X150A's iniproved the signals very sig¬ 
nificantly. Incidentally, we used surplus re- 
flectometers for output measurements and 
SWR checks. 

. . . W8VCO 



Fig. 5. Audio amplifier-modulator. 
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GALAXY ELECTRONICS uses MCCOY GOLDEN GUARDIAN 







Galaxy Remote VFO 


Galaxy It Transceiver 


Galaxy Deluxe Accessory Console 
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TOP HAM RIGS USE GOLDEN GUARDIAN 

... the best single side band filter available 


Using Golden Guardian, this Galaxy YTrans* 
ceivergives full frequency SSB/CWcoverage. 

Discriminating amateurs prefer McCoy 
Golden Guardian. Either upper or lower side 
band operation is selected by simply switch¬ 
ing crystals. Here are the facts on Golden 
Guardian: 
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Impedance: 640 ohms in and out (unbal¬ 
anced to ground). 

Unwanted Side Band Rejection: greater than 
55 db. 

Passband Ripple: ±0.5 db. 

Shape Factor: 6 to 20 db, 1.15 to 1. 

Shape Factor: 6 to 50 db, 1.44 to 1. 



MEGAhCrCLfS 


Mt^COY ELECTRONICS COMPANY 
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Katoshi Nose KH6IJ 
Physics Department 
University of Hawaii 
Honolulu, Hawaii 


An Inexpensive Hybrid Phone Patch 


Commercially built amateur hybrid phone 
patches cost from $25 to $50. A compromise 
homemade one can be built from junk-box 
components, and ev^en if parts are bought new, 
should not cost over $7.00. 

By using a hybrid phone patch there is no 
need for switching from send to receive posi¬ 
tion, and when used in conjunction with VOX, 
makes possible a telephone style conversation. 
It can be used in the conventional manner 
with Tuaniial switching. 

Fig. 1 shows a typical bridge connection. 
When the bridge is balanced; 

Zj Z^. 



Where; 

Zj, Zo = any impedance 

Z,. = compensating impetlance 

Z, = telejilione line impedance 

Voltages appearing across similarly num¬ 


bered impedances are; 



Any voltage Vi„ (receiver output) impressed 
across Z;i, Z^ does not appear at Ti (mike 
input) since it is connected across points of 
equal potential. However, part of Vjy appears 
across Zt (telephone line) since it is one leg of 
the bridge. This comlition fulfills feeding re¬ 
ceiver output into telephone line and at the 
same time keeping the signal out of the mike 
input. 

When voltage is developed across Zj 
(telephone talks up), part of this voltage ap¬ 
pears across T, (mike input) and (receiver 
output). The condition is fulfilled for feeding 
telephone signal into microphone input. Volt¬ 
age appearing across the receiver output is 
immaterial because the receiver is inoperative 
when the inierophone is energized. 

Z,, is used to appro.viraate the impedance 
of a telephone line (nominally 500 olims) and 





o 



Fig. 1. Typical bridge connection. 


Fig. 2, Evolutionary bridge circuit. 
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in tlieoiy should be compensated for by ad¬ 
justment of a LCR network. 

So far so good, but there are difficulties. For 
one thing, Z is frequency conscious, and fur¬ 
thermore we are dealing with a complex voice 
waveform, not a single tone. Resonances occur, 
line levels var>% telephone line impedances 
change, resulting in all sorts of voltage and 
impedance excursions, all of which plays hob 
with the desired isolation of Vjq from mike 
input. 

However, a practical circuit embodying the 
above principles works out surprisingly well 
and is simple to adjust, requiring only your 
receiver and a pair of headphones. 

An evolutionary diagram is showm in Fig. 2 
and Fig. 3 shows practical circuitry. Load com¬ 
pensator Z,. degenerates into a variable resistor 

which is split into two sections and serves 
as a simple isolation and matching pad. Con¬ 
siderable loss in audio gain occurs by this 
arrangement, but we have gain to bum. 

Condenser Co is to prevent a short across 
the telephone line to prevent interference with 
ringing and dialing. Coupling condenser Co 
and compensating condenser C^ are smaller 
than the usual value. 

Increasing this capacity to get a lower cut¬ 
off is not worth the sacrifice in compactness. 
This small capacity, together with the inter¬ 
position of Ro, makes for lighter loading of the 
telephone line, something your phone company 
will appreciate. 

The photo shows components built into a 
minibox 2" x 3" x Gla", somewhat of a tight 
squeeze. Receiver output is fed to Zj and 
tlirough the voice coil winding of a cheap 
pushpull replacement output transformer (T 2 ) 
which is hooked in series with the station loud¬ 
speaker. If more volume in the loudspeaker 
is desired, the two units can be paralleled, but 
the series connection was found to be more 
satisfactory acoustically. It is assumed that the 
receiver has a built-in muting system, either 
mechanical or electrical. 

The patch is plugged into the mike plug of 
the transmitter. Don’t be alarmed at the idea 
of using a “low impedance” transformer as a 
microphone transformer. One hears so much 
about “proper” transformers to “match the 
input impedance of the tube.” A high im¬ 
pedance transformer is usually used in this 
position. Transformers which can be used in 
this application are hard to come by and unless 
you are willing to pay the price of a “triple 
shielded Linear Standard” broadcast service 
unit, you might as well forget the idea. 

This quest for gain and quality is what 
makes necessary, the usual rf chokes, by-pass 



R2 

50K 


Fig. 3. Circuit of phone patch. T1 is a 1:2 ratio 
interstage tronsformer such os Stoncor A52C. T2 
is on PP plates to VC output transformer such os 
Stoncor A3856. 

condensers, shielding and otlier anti-feedback 
and hum bucking measures. By using an out¬ 
put transformer or even a jx)wer transformer, 
your feedback and hum troubles are mini¬ 
mized. The gain is reduced and the frequency 
range is restricted, but we have gain to bum 
( O db line to —55 db mike input), and 
moreover who ever heard of a hi^ fidelity 
telephone. 

Connection to the telephone line is made 
by means of two alligator clips in nicks made 
on the telephone line at two widely separated 
points (Fig. 4). You can even give a quick yank 
if you want to disconnect the patch in a hurry. 

Don’t expect a hybrid patch to work like 
a manual patch wherein you can feed as much 
audio as you want coming and going. By the 
way, you will be hearing from the telephone 
company if you pump too much audio into 
the line. 

As with other hybrid phone patches, this 
one works best on clean lines w ith a minimum 
of hum and a reasonably good signal to noise 
ratio. Overall voice level is governed by the 
person on the other end of the line. If he 




Fig. 4, A method of tapping the phone line with¬ 
out cutting the wires. 










































talks up loud, you can in turn feedback more 
receiver output to him and vice versa. 

Isolation between receiver output and rnlke 
input averages 35 db at 1000 cycles to a 
maximum of 45 db at 3000 cvcles and can be 
peaked anywhere between 500 and 4000 cy¬ 
cles. 

Hook on the telephone line, feed a 1000 
cycle tone into T 2 and adjust for minimum 
voltage across the mike input as deteirnined by 
a pair of headphones. If a 1000 cycle tone is 
unavailable, tune in on a mess of 20 meter 
AM heterodynes or WVVV and adjust for mini¬ 


mum headphone output. Peaking at 1000 cy¬ 
cles is a compromise. Better isolation is had 
at 2500 cycle peaking but then isolation below 
1000 cycles suffers. 

Nulling of R 2 is fairly critical but is done 
only once and, holds for a long time unless 
adjustments are acfciflentally thrown off. Adjust 
mike input pot R,^ so that the VOX works when 
modulating normally. Too much mike gain 
actuates the VOX continuously and prevents 
feeding of high level audio from the receiver 
back into the telephone line. 

. . . KH61J 
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Angel Fernandez W2NQS 
2017 Homecrest Avenue 
Brooklyn, New York 


The Landlord's Delight: 


A Coaxial Antenna 

for Twenty 


INSULATOR 

SKIRT 
33-0'' OF 
2 " ALUMINUM 
PIPE 

PIPE WITH 
COAX INSIDE 


Some time ago I was forced tc^ORT because my landlord wouldn't 
let fhe install a beam or a half waVe dipole oh the roof. In desperation 
I came across the coaxial, or hypodermic, antenna. Many hams aren't 
too well acquainted with it, but it is basically nothing more than a 
vertical dipole. It is an excellent antenna for DX because it has a very 
low angle of radiation and also radiates equally well in all directions. 

I immediately decided to figure out the dimensions for a coaxial 
antenna for twenty meters, I presented these figures to my landlord 
and I explained to him that this antenna would not take up more than 
one-half of a cubic foot of space on the roof. To my surprise, he 
agreed to let me install the antenna. I know that many of you who 
live in apartment houses are troubled by similar situations. 

Matching the antenna i.S' no problem at all for the impedance is 
close to 500. Close proximity to other objects has little effect on the 
characteristics of the antenna. Neither has height. The only draw¬ 
back to this coaxial antenna is that it is a one-band affair. However, 
you can build two or more for different bands using the formula, 
total length = 470/frequency, where the length is in feet and the 
frequency is in megacycles. 

With this antenna, you can achieve an excellent match and work 
out well. So whv not trv the coaxial? 

. . . W2NQS 
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® <B(S)NSET Side^iUttder 2 THtn.. 



Here’s coverage of the entire 2 meter band in 
four, one megacycle segments, operation on 
SSB, AM, or CW, and all packaged in a sharp little 
chassis only 9" wide, 5" high and 7^6" deep. 

The Gonset Sidewinder 2 meter transceiver is so 
compact that it’s ideal for mobile as well as fixed 
station application. Separate 117 VAC and 12 V 
DC solid state power supplies snap on to the rear 
of chassis, or may be remotely positioned to sim¬ 
plify installation. 

And look at some of the features Gonset builds 
in to provide top performance: complete push- 
to-talk operation, full 20 watts P.E.P. input, crys¬ 
tal lattic filtering, vernier tuning, transistors at 
primary stages, stabilized VFO and high-sensitivlty 
reception. 


SPEC I FI C ATI O N S ^ 


Frequency Range 
Modes of Operation 
Carrier Suppression 

Sensitivity 

Selectivity 

Output impedance 

Audio Output 

Antenna Input 
Impedance 


143,975 to 148,025 MC 
AM* SSB, CW 
50 db 

0,5/iV forlOdbS + N 

N 

3,1 KC crystal bandpass filter 
50 ohms 

2.5 watts into 3.2 ohms 
50 ohms unbalanced 


NEW* - from GONSET 

• Two new power amplifiers—model 903A for 2* 
meter, model 913A for 6’meter 

• The GSB-201 Linear Amplifier—provides 2000 
watts FEP(SSB) for 10 to 80 meter operation 

• Gonset Sidewinder 6-meter SSB-AM*CW Trans¬ 
ceiver with all the features of the 2-meter, 


J 



all Gonset equipment is yours for the asking. a SubsidiAry of Ling Artec, fnc. 

Write to Dept. 73>7. & lees gonset. inc. 1515 South Manchester Avenue, Anaheim, California 

























































William Tyrrell K9IAH 
5845 South Mobile 
Chicago, Illinois 
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If you would like to be one of the first hams 
in your area to go on the air with a home¬ 
brew transistor^ transmitter, this rig should 
appeal to you. It operates on the increasingly 
popular 160 meter band where TVI is no 
problem, and the average* builder will have 
no troubles with feedback or neutralization. 
This rig is economical (a full set of RF tran¬ 
sistors and audio transformers costs less than 
seventeen dollars), easy to build, and features 
conservative Cool running design. 

Other advantages of the rig are zero stand¬ 
by current, instant wannup, portability, 30% 
or more overall e6Bciency, no need for a high 
voltage supply, and the added bonus of having 
a 5 watt portable public address system avail¬ 
able. 

The signal is only to 212 S units down 
compared to a 50 watt tube type rig on the 
other fellow’s receiver. Good groimd-wave 
coverage is obtained here in the city on phone, 
and more than once I could sense an upraised 
eyebrow when I reported the station power 
as two watts. On CW, Canada and nearby 
states have been wwked with ease. 

♦V 

Circuit description 

Four basic units comprise the transmitter. 
One is the chassis/panel assembly containing 
switching and metering, and serving as a 


mount for the three sub-assembhes. One of the 
subassemblies is the complete audio section, 
and the other two are RF sections. One of tlie 
RF sections is the final RF transistor and its 
heat sink; the other consists of a Pierce crystal 
oscillator, the grounded base buffer/driver, 
and RF final tank circuit components. 

Tlie audio section has two amplifiers, a 
driver, and a push-pull class B final, used 
either as the modulator, or, in the public ad¬ 
dress mode, as an audio output stage. 

The RF sections aU have slug-tuned, fixed 
frequency coils, since operation is at the one 
crystal frequency. Over 95% modulation is ob¬ 
tained by modulating the buflfer/driver along 
with the final, rather than the usual method 
of modulating the final stage only, with its 
resultant 80 to 85% usual modulation limit. 
Link coupling is used throughout. 

PTT (push to talk) is accomplished by SW2 
serving as an on/off, anteima transfer, and 
receiver muting switch. Mode of operation is 
determined by SW3 for CW, Phone, Spot, or 
Public Address operation. Meter versa^ty is 
provided by SWl, to measure DC input volt¬ 
age (0-20v), DC input current (0-1 amp), or 
RF rms output voltage (0-20v). 

The power supply can be any well filtered 
DC source of 11 to 14 volts at 1 ampere. The 
author uses surplus four amp/hr Ni-Cad bat¬ 
teries, eleven in series, to provide about 13 




















volts for up to ten hours of operation before 
requiring recharging. 

The silicon diodes connected back to back 
across the meter make it almost burnout proof, 
without appreciably affecting its accuracy. 

Construction 

Complete the chassis/panel, switching and 
metering assembly first. It then facilitates con¬ 
struction of the three sub-assemblies as each 
is budt and tested. 

The complete audio section is built on a 
4" by 8" flat tin plate, and mounted flat on 
the top of the chassis on the far right, as 
viewed from the front, Q4 and Q5 are mounted 
on tlie same large heat sink, but insulated from 
it by mica insxilators. Ql, Q2 and Q3 do not 
need heat sinks. All audio components are 
mounted on this plate except the mike input 
jack, gain control R8, and the external speaker 
jack. 

Tlie RF final transistor, Q8, is mounted di¬ 
rectly on its heat sink without any insulation, 
and the heat sink itself is insulated from the 


chassis. This section is mounted vertically in 
the center on top of tlie chassis, to the rear. 
Q8*s base, emitter, and collector connections 
are brought over to the other RF section con¬ 
taining all other RF components. 

Next assemble the other RF section on a 4" 
by 8" plate, and mount vertically along the 
far left top side of the chassis. Use in line con¬ 
struction, with die oscillator at the front, 
buffer/driver in the middle, and final tank 
circuit and decoupling components to the rear. 
The key jack and RF drive control mount on 
the front panel. Q6 and Q7 have fin type, 
press-on heat sinks. 

Mounted on the rear of tlie chassis are the 
antenna input, output to receiver, output to 
receiver muting (grounding type), and power 
supply input jacks. 

The photo indicates an on/off switch imder 
the meter, and a center off position on the 
FIT switch. These were eliminated, as the 
schematic shows, because with the instant 
warmup inherent in transistor equipment, the 
FIT switch receiye position becomes the off 
position. Also, the photo indicates different full 
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Neot interior construction is not olUimportant on 
160 meters. 


scale meter values, due to the scale markings 
already on the meter used by the author. 

Use sockets for all the transistors, as it helps 
greatly in testing, substitution, and enables 
short lead surplus transistors to be used. 

Testing and alignment 

The meter current shunt R7 is approxi¬ 
mately 10 feet of #28 plastic covered copper 
wire, jumble wound, and adjusted in length 
imtil tihe meter reads full scale with one am¬ 
pere cuiTcnt flowing through the meter circuit. 
Next adjust the voltage multiplier R6, until 
the meter indicates full scale with 20 volts DC 
applied. Adjusting R5, the RF rms voltage 
multiplier resistor is a little more complicated. 
Disconnect the final tank coil link from CRl, 
shunt C3 temporarily with a 1 uf paper con¬ 
denser, and apply 6.3 volts from an AC fila¬ 
ment source to the input side of CRl. Adjust 
R5 to give a 6.3 volt reading on the meter. 
This method gives reasonably accurate RF 
voltage readings for measuring the transmitter’s 
output. 

Test the audio section with a speaker con¬ 
nected to the secondaiy of the modulation 
transformer T2. The insulated speaker jack, 
J2, shoud be carefully checked to be sure it 
isn’t grounded to the chassis; it would then 
be a direct short for the DC supply. If audio 
distortion is encountered, adjust biasing re¬ 
sistors R4 and RIO for minimum distortion, 


with a total idling current of about 75 ma 
for the entire audio section. 

Substitutions may be made to keep down 
the cost of building, and in fact are recom¬ 
mended for all parts but the three RF tran¬ 
sistors and two audio transfonners. 

Next, get the RF oscillator working. The 
buffer and RF final will draw no current until 
driven by the oscillatoi', as they are biased 
beyond cutoff without signal input. All three 
RF coils may be grid-dipped to approximate 
operating frequency, while wired in, transis¬ 
tors in sockets, and power off. The oscillator 
coil must be capable of being tuned sKghtly 
below crystal frequency, so as to provide the 
proper inductive reactance necessary for oscil¬ 
lation. 

After the oscillator and buffer/driver are 
operating properly, connect the RF final tran¬ 
sistor to its tank circuit and peak all circuits 
while oi>erating into a dummy load (a 50 ohm 
2 watt carbon resistor). Keep the RF output 
below 4 watts (14 RF rms volts on a 50 ohm 
line) when on CW, and at 2 watts (10 volts) 
on phone. If you go above these limits, you 
risk exceeding the peak collector current rat¬ 
ings of the RF final and early hansistor failure, 
plus non-linearity on phone. At two watts out, 
the RF stages draw a total of 500 ma. On 
phone, this rises to 750 ma on audio peaks. 

Always check and double check polarities, 
base, emitter and collector connections, and 
never operate the audio or RF stages witliout 
their proper load. 

One requirement of tliis rig is tliat it must 
look into the proper antenna load, which 
should be a resonant antenna of 50 ohms im¬ 
pedance. The author, whose city lot can’t ac¬ 
commodate a full size 160 meter antenna, uses 
his 40 meter dipole on 160 meters by letting 
the braid of the coax feeder float, and feeding 
the center conductor only, from an antenna 
coupler, which is adjusted with the aid of an 
SWR meter to the proper 50 ohm impedance. 
Very good results have been obtained from 
this antenna configuration, which is prtjbably 
operating as a shortened vertical with top ca¬ 
pacity loading! 

The author hopes you will enjoy building 
and operating this rig as much as he has. 

. . . K9IAH 



HAM RTTY 

This is the most complete book on the subject. 
Written for the beginning TT'er os well as the 
expert. Pictures and descriptions of all popular 
machines, where to get them, how much, etc. 

$ 2.00 

73 Mogozine 

Peterborough, N. H. 
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Fully Automatic Electronic Keyer 

.. .all solid-state switching ... built-in sidetone .. . integral paddle 


NO RELAYS TO CHATTER & PUNCH HOLES IN CHARACTERS . . . the solid' 
state switching circuitry of the Heathkit HD-10 Electronic Keyer 
articulates crisp, clean CW characters. Speed, dot space ratio, and 
sidetone volume are adjustable. Each dash is three dot spaces in 
duration, each character of a series is separated by equal dot spaces. 
The built-in sidetone lets you practice off the air, lets you hear your 
keying as you transmit on the air. The HD-10 helps you develop 
a near-perfect fist. 

COMBINATION CIRCUIT BOARD AND POINT-TO-POINT WIRING MAKES 
THE HD-10 A REAL PLEASURE TO BUILD ... its Sturdy, hefty construc¬ 
tion keeps it well planted on your operating table, even during the 
hottest contest hours. Plus, engineering with a practical goal in mind 
provided the HD-10 with full operating versatility; Use it with an 
external bug or straight key, with headphones for matrixed receiver 
audio plus sidetone, as a semi-automatic keyer, or “as is" for full 
automatic Electronic Keyer operation. Based on a “QST” circuit 
by W30PO, the Heathkit HD-10 Electronic Keyer is “Ham Radio” 
through and through. 

Kit HD-10, 7 lbs..$39.95 

Provision for 230 v. 50/60 cps operation. 


HD-10 SPECIFICATIONS — Keying; Keying 

Out|iuf: Key^d fine to chassis ground. Volt¬ 
age polarity: Negative to ground only. Mox- 
imum open cifcwit or fpik« voltage: 105 volts. 
Key-closed voltage: 0.2 vofts, max. Key* 
closed current: 35 milflamperes, mox. GEN¬ 
ERAL: Audio: Internal speaker or high im¬ 
pedance headphone Jack. Tronsistor comple¬ 
ment: (7) 2N407 PNP; (3) 2N2712 NPN: (IJ 
2N39SA PNP, Controls; Off-Ope rote-Ho Id 
switch; Speed confrolj Dot-To-Space rotio 
control. Reor panel connections: Keyed line; 
receiver audio; battery +45 vofts; battery 
+22Vt volts. Externol key options; bond key^ 
dash orm, dash, dot. Power requirementt; 
AC operation, 105-125 V, ACj 50-60 cps, 
Bottery operation, 45 volts with 22 Vj V, tap; 
14 millJamperes, OimemJons: 3 Va" W 
H X IOVj" D. 



FREE 1966 HEATHKIT CATALOG heath company, D»pt. Benton Harbor, Michigan 49023 


HEATHKIT iea€ 



See the wide array of 
Heathkit Amateur Radio 
Equipment available at 
tremendous do-it-yourseif 
savings! Everything you 
need rn **mobile"' or 
•'fixed'" station gear with 
full descriptions and spec¬ 
ifications , . . Send for 
Free copy! 


I 


Q Enclosed is $. 


.f plus shipping. 


Please send model i%l 


O Pleose send free Heothkit Cato log. 


City 


me 

(Please Printl 



--- 

Sta te_ 

_Zip 



Prices & specifications subject to change without notice, AM-158 | 








































































































James Ashe W2DXH 
Freeville, N.Y, 




Rack Panels 


Old-fashioned radio gear, back in the days 
of the 24A vacuum tube and tlie great big 
Majestic receivers, was large and heavy. The 
standard 19 inch panels, made of heavy steel 
with generous bracing, were often none too 
large to carry the load placed on them. There 
were—and there still are—24 inch panels to be 
used if the ordinary 19 inch panels cramped 
the builder’s style. 

The continuous trend towards small elec¬ 
tronics gear is as much a part of electronics 
as vacuum tubes and transistors. As compo¬ 
nents have become smaller and tube transcon¬ 
ductances have increased, it has become pos- 



An Alliance rototor control* remounted for incor 
porotion into a rock. 


sible to put very impressive amounts of per¬ 
formance in small packages. Since the cabinet 
manufacturers are extremely conservative, the 
builder may have real difficulty in finding a 
suitable small mounting for his circuits. 

Also, there are some very considerable ad¬ 
vantages to reducing circuits to building-block 
sections and constructing these blocks to oper¬ 
ate relatively independently. Some of these, 
along witli examples of construction are de¬ 
scribed in Howard Burgess’ article in the Feb. 
1963 issue of 73. 

But tlie ambitious builder may find tliat this 
approach has certain mechanical and electrical 
limitations. Among these are 1) the small 
chassis do not hold enough circuitry, 2) there 
is no easy way to set up large arrays. 

The simple solution to this is to use the relay 
rack system of construction, but with half¬ 
width rack panels. It is not widely known that 
this is a commercial standard construction. 
Quarter width is also standard but seems a 
little narrow for most purposes. 

The first photo is a collection of circuits 
used for a lightning direction locator similar 
to that just described in 73 and earlier in 
Scientific American. The various chassis were 
built over a period of about two years, only 
one of them being built for this particular 
project The scope tube chassis was derived 
from a radar set, the loudspeaker is one of 
several on hand, and a Lafayette transistor 
amplifier with batteries is assembled in back 





































of one of the 13* inch panels. A spare panel 
finishes off the unused space. 

The rack is a standard relay rack with no 
additional holes. Some aluminum angle stock 
was cut and drilled to adapt the rack to this 
style of construction. A 19 inch stiip of 155 
high angle goes across top and bottom, and a 
pair oi % X 1 verticals provides the center sup¬ 
port. 

All holes are arranged according to the 
usual rack mounting scheme. This is an irreg¬ 
ular spacing, %, %, % and repeat. The best way 
to get this in phase with the holes already in 
the rack is to transfer a few directly from the 
rack and then fit in the rest from a steel tape 
measure. Don't try to do it with dividers, the 
cumulative error will spoil the w'ork. I drill all 
the holes but tap only the ones Tm using. A 
little oil on the tap works wonders. 

The commercially available half-rack panels 
are not economical. They cost only a few cents 
less than full rack panels. One supplier gets 
$2.46 for an aluminum 7" half-rack panel. This 
is practical commercially because of the time 
and tools required to cut down the rack panel, 
but the amateur builder comes out ahead if 
he does the fob for himself. With care a very 
acceptable fob can be done. 

The following tools are required: straight¬ 
edge, scale, ball point pen, fine tooth saw, 
center punch, drill with quarter inch bit, and 
a little oil. The preferred panel is the un¬ 
painted masked variety, having a sheet of ad¬ 
hesive paper applied to each side to prevent 
scratching. 

Lay the panel flat on the bench and draw 
two parallel lines, almost touching, one each 
side of true center of the panel. The distance 
between the outside edges of the lines should 
be the width of the saw cut. Apply the line of 
oil along the cutting line and go at it. Don't 
hurry. The oil eases cutting and stops the 
almuinum from clogging the saw. Having two 
lines to cut between rather than one to fol¬ 
low, you can do a good fob of cutting a 
straight line. The nice thing to use is a band¬ 
saw, but I get acceptable results from a bench- 
mounted saber saw. 

After completing the cut, each notched end 



A Lofoyette PK 544 amplifier mounted with bot 
teries, two inputs and two outputs. 



A radar IF strip, remounted with its own power 
and bios supplies. 


can be used as a template to mark out the 
new notches. Punch each notch, drill out to 
one quarter inch, and cut in from the edge to 
the hole. Touch up with a moderately fine file 
and you're done. Requires about five minutes. 

The half-rack panels have been used here 
in various ways. Mounted in a test bench they 
can serve as outlet and swatch holders for 
heavy filament transformers and regulated 
power supplies placed out of the way below 
the bench. If a common supply for all is satis¬ 
factory, they are used with a separate large 
rack or self mounted power supply. 

I find that the best way to use the half-rack 
construction is to build each circuit with its 
owm supply if possible. \Vhen the circuit is 
to be used, there is no problem about match¬ 
ing supplies or cotmectors; and it is simply a 
matter of providing input, output, powder, and' 
control voltages. A second advantage is the 
decouph'ng obtained in this way. With a de¬ 
coupling filter at the power line, decoupling 
in the heater and plate supplies, and another 
such obstacle course in the next piece of gear, 
a signal passing from one circuit to the next 

has a mighty rough time of it. 

There are enough small instrument trans¬ 
formers available now so that the cost of build- 
in g several small supplies need not be much 
of an obstacle—and you can always plan to 

use one or two large ones. 

Most circuits are built on 51# inch panels. 
^Vith a 2 inch chassis height there is fust 
enough room above the chassis for the usual 
miniature tubes and small transformers. I 
usually use the 7 inch chassis widths in depths 
of 5, 7, 9, 11 and verv rarely 13 inches. 

.. .W2DXH 
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Junk Box 
Power Supply 


This extremely useful power supply has four 
dc high voltages and tu'o filament voltages. 
It was constructed entirely from parts sal¬ 
vaged from two junk radios purchased for 
one dollar. The only extra part used was the 
chassis, which was bent up from an old cookie 
sheet. 

The schematic is given as a guide, but the 
actual wiring and the output voltages ob¬ 
tained will depend on the parts used. 

Output connections were made to an octal 
socket on the rear chassis and a plug was 
made from the base of a broken tube by 
soldering wares to the appropriate pins and 
filling the ba.se with pitch. A spare pin was 
left available for an extra output voltage to be 
made up when required. 

When picking up an old receiver for parts, 
of course, make sure it does have a power 
transformer. The ac-dc sets have a minimum 
of usable parts. Do not overlook the very old 


TRF sets, however. Although most of the 
parts will be unasable, some of the larger sets 
were rated as high as 130 watts, and have 
power supply components capable of powering 
a small ti ansmitter. 

. . . Pickles 




The Choice of the Discriminating 
Communication Engineer . . . the 

Man who Never Settles for Any¬ 
thing Less than THE-VERY-BE5T! 


MATERIAL DIFFERENCE 
-IN USE IN 135 LANDS! 


You too—can enjoy world renowned TELREX 
performance and value! Send for con¬ 

densed data and pricing catalog, describing 
the lowest priced antennas on the market, In 
relation to materials and performance! Ex¬ 
panded data sheets—Including your favorite 

band, are also available. 


COMMUNICATION SYSTEMS 


SINCE 

1921 


LABORATORIES 


ASBURY PARK 25. NEW JERSEY, U.S.A. 


“BEAMED-POWER” ANTENNAS 
and ANTENNA SYSTEMS 
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.. .your biggest dollar value! 


The price of 395.00 includes built-in, solid-state, transformer type 
power supply that lets you operate on 12V DC for mobile...on 
117V AC for fixed station service. The power change is simple too— 
just use AC or DC cable. (Both furnished}. SB-34, the complete SSB 
station, is so small, lightweight and easily carried (has a handle 
for this purpose) that you can readily enjoy double use of this fine 
SSB four-band transceiver. 

More power? Just add the big-value SB2-LA KW Linear Amplifier, 
Mobile KW? Add the compact SB2-LA Linear and SB3-DCP Inverter. 


CW? Merely plug in the new CODAPTER and key away. 


HIGHLIGHTS: 


SB-34 Transceiver 395.00 
SB2-LA Linear ... 249.50 


• Expanded frequency coverage « Delta receiver tuning • 

• Solid-state dial corrector • Panel switch selects USB or LSB • 

• Solid-state switching—no relays • Collins mechanical filter • 

Power input: 135 watts P.E.P. input (slightly lower on 15). 
Freq. range: 3775-4025 kc, 7050-7300 kc, 14.1-14.35 me. 21.2-21.45 me 
23 transistors, 18 diodes, l- 2 ener , 1-varactor , 2-6GB5's PA, 
1-12DQ7 driver. Speaker built in. Pre-wired receptacles on rear 
accept VOX and Calibrator — both units optionally available. 
Size: 5"H, ny 4 "W, 10"D. 20 lbs. (approx.) 


SB3-DCP Inverter 249.50 
Codapter. 39.95 


ISBEI 

SIDEBAND ENGINEERS 

213 East Grand Ave. 

So. San Francisco, Calif. 94080 


Export sales; Raytheon international Sales & Services, Lexington 73, Mass. U.S.A. 
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Morris Goodmon W2KAK 
2621 Burns Place 
Union, NJ. 


A Novel ALC Circuit 

As used in the NCX-S 


This simple method of ALC is very easy 
to add to most transceivers. It increases talk 
power without introducing splatter, as Jim 
Kyle pointed out in the article in the January 
73. I strongly recommend that you read this 
article if you want to understand what hap¬ 
pens in a transmitter when you use ALC. 

Basically what is needed is some means of 
obtaining sampling information that tells when 
the final amplifier is about to be overdriven 
into the non-linear region of power output 
where flat-topping, splatter, and distortion re¬ 
sult, This information is applied as a correction 
control signal. Present methods use rectifica¬ 
tion of some of the rf output power, filtering 
it and applying it as a bias to control the 
driver stages, or using the grid current that 
the final tube draws when it is being over¬ 
driven, for this control bias. These systems re¬ 
quire filtering, delay, and isolation. 

Like most hams who use purchased equip¬ 
ment and hate to mutilate the unit, the follow¬ 
ing system was developed and found to ^give 
very good results from all reports obtained on 
the air. It avoids rewiring or removal of any of 
the original transmitter components. The reas¬ 
oning and operation of the unit is as follows; 
the sampling signal is easily and economically 
obtained with a one turn loop and pilot lamp. 
The brilliance of the lamp varies with the out¬ 
put power of the transmitter and can be reg¬ 
ulated for brightness on peaks by adjusting the 
coupling to the final tank coil. This peak pow¬ 
er light signal is directed on a photoconduc- 


tive cell which in turn is connected to con¬ 
trol the audio output going to the driver 
stage*. The resistance of the photocell varies 
inversely with the amount of light striking its 
surface—as the amount of light increases the 
resistance decreases. By connecting this photo¬ 
cell across the mike gain control, between the 
swinger and ground, the audio output will 
automatically be lowered as the transmitter 
power approaches its peak. In sideband trans¬ 
mitters, the driver output is proportional to 
the audio input so that control of the audio to 
the driver in effect controls the output power 
of the final tubes. In this way a negative feed¬ 
back is imposed and the overdriving of the 
final amplifier eliminated. 

There are several desirable features built 
into the lamp-photocell combination that lends 
itself perfectly to ALC operation. For one, the 
thermal inertia of the tungsten filament in com¬ 
bination with the 100 millisecond delayed ac¬ 
tion of the response of the photocell permits 
the transmitter to approach nearly full power 
before limiting action occurs. Secondly, as the 
power to the filament increases, the lamp 
brightness rises very rapidly, so that the peaks 
are clipped in a rounded manner rather than 
being clipped off sharply so they cause spurious 
signals. The thermal action in the reverse di¬ 
rection avoids the pumping effect’ in the 
audio when the delay action is of short dura¬ 
tion. 

*See the March ’6S 73, page 36, for a similar application of a 
pilot lamp and photocell. 


Fig. 1. Schematic of the simple ALC adopter, 
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The simple ALC circuit applied to the NCX-3 


Construction 

From the photo it can be seen that con¬ 
struction and installation of the ALC unit is 
extremely simple. The parts consist of a #47 
pilot lamp, and four foot length of hook-up 
wire, an inexpensive photoconductive cell, and 
a clamp type support for the photocell. 

Carefully remove the transmitter from its 
cabinet then remove the tank coil shield 
by taking out the self-tapping screws exposing 
the tank coil on its ceramic form. Fold a two 
foot length of hook-up wire in half and twist 
together. Snake the looped end of the wire 
through the small hole on the top of the 
ceramic foim and open out the wire to form 
a one turn loop within the tank coil. Pass the 
twisted portion of the loop between the slits 
of the tank shield and replace the shield. 
Secure the balance of the wire along the shield 
can with lacing cord and tie in place. 

Twist another two foot piece of hook-up 
wire together and solder the ends respectively 


to the mike gain conti'ol swinger and ground. 
Slip the clamp type photocell socket on the 
switch support plate and solder the other ends 
of the twisted wires to the lugs. Secure tlie 
pilot light to the photocell with a piece of 
plastic electrical tape so that the filament 
shines directly on the active cell surface. Screw 
the lamp-photocell combination into the socket 
and solder the twisted wires coming from the 
pick-up loop to the pilot lamp. The ALC con¬ 
trol is now complete and ready for operation. 

Tune-up 

Rest the transmitter on an insulating sur¬ 
face such as a magazine and connect it up for 
operation. BE CAREFUL-LETHAL VOLT¬ 
AGE. As a precaution to prevent burning out 
the lamp, turn the one turn loop with a thin 
insulating rod so that a minimimi of coupling 
is in effect. Tune up the transmitter in the 
normal manner, then adjust the coupling of 
the loop using the insulated rod so that the 
lamp burns at about half brilliance. This is 
all the brightness you will need and represents 
the maximum power output from the final. 
Turn the selector to SSB and talk. Adjust the 
kick of the milliammeter to about an average 
level of 175 to 200 ma. Check with the boys 
of the air as to your quality and splatter, you 
will be agreeably surprised at the reports. 
There is one thing I haven’t been able to work 
out satisfactorily yet, however, that is the 
change in the brilliance of the lamp in chang¬ 
ing from band to band. If the lamp is too 
bright you will not be able to get enough 
audio output to drive the rig to full output. 

This method is applicable to any rig that 
does not now have ALC. On the air reports 
and operation have proved that even though 
the ALC is a simple and inexpensive unit the 
results have been of great quality. 

. . . W2KAK 
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PARAMETRIC 

AMPLIFIERS 


A New Book Published by 73 


This book, the first on parametric amplifiers for the 
ham, is written for the average amateur and explains in 
simple language how they work, how to build your own 
for the various UHF bands, and how to tune them up. 
Parametrics have helped UHF move into the space age, 
but don’t forget that the first working parametric am¬ 
plifier was built by WIFZJ and worked on six meters. 

Order this book direct, |2.00 postpaid, or from your local 
parts distributor. 


73 Magazine Peterborough, N. H. 























































































Bob Hci( K9E[D 
Holiday Inn Eost 
4801 East- Broad 
Chicoqo, Illinois 


The Nuvistatector 


Miinv fine receivers can be found on the 

•r 

used shelves todav in most of the radio dis- 
tributors throughout the c-ountry. The biggest 
problem in these older receivers is the fact 
that nothing of a product detector can be 
found. When some of the older receivers were 
built, SSB was not even tliought of! 

Most of these older receivers are stable 
enough but lack that ability to tune the single 
sideband stations in without too much trouble. 
With this simple and easy to build product 
detector using three small Nuvistors, one can 
l)uild it and tuck the entire package mider the 
power transformer, or in a small space on top 
of the cha.ssis. 

The first problem that C'onfronts the builder 
is the fact that you will have to chop a hole 
in the front panel of your 7.5A2 or your Super 
Duper Pro and there goes the resale value 
along with the looks of the equipment. This 
pioblem has ])een taken care of with ease by 
the iLse of the plate sensitive relay, Kl, which 
is wired in series with tlie original bfo. By 
replacing the original plate resistor of the bfo 
with the 10,000 ohm relay and a series re¬ 
sistor, a perfect switch for switcliing the audio 
from the product detector to the original am 
detector has been achieved. When the bfo is 
turned on in the normal manner, the operator 
will be switching his am receiver over to a 


VI VE VS 

6CW4 eCW4 6CW4 .01 
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ssb receiver and the equipment has not taken 
on any odd switches hanging off in mid air or 
through the front pimel. 

The product detector is built on a piece of 
fiber glass epoxy board 6" x 1" and the sockets 
are spaced 1" center to center. The relay, Kl, 
is mounted on the extreme end next to V3, 

Connection to voiir receiver is verv easy and 
simple. First, check to see if you have a tapped 
secondary on the last if can. If so, it will be 
noted that this feeds the grid of the am de¬ 
tector. This is tlie |X)int where C2 connects 
Uirougii the relay, of course. Leave both the 
am and the product detector connected to the 
if can. This will not interact or cause any 
trouble. 

Next check and see where the grid of tlie 
audio is cotmected. Most receivers will have 
a noise limiter preceding the af stage so the 
grid of the limiter will be the point where tlie 
relay should be connected. The ami of the 
relay is connected to tlie grid of tlie audio. 
When the bfo is on, energizing the relay, it 
wall he connected on the bottom contact where 
C2 is attached. The top contact will be fed to 
the grid of the audio section, or the noise lim¬ 
iter, if you have one. It is best to use the 
grid of the limiter as this wall allow' you to be 
able to use it in tlie ssb mode. 

None of the circuits are tuned so nothing has 
to be bothered with so when this project is 
finished being installed, it is ready to use. It 
should be noted that the detector is not only 
good for ssb reception, but it is excellent for 
cw' and rtty, also. Since tlie iLsual diode de¬ 
tector has many distortion products and has 
to be u.sed watli the if gain turned down, the 
audio turned up, signals don’t actually hav'e a 
chance to be heard in your regidar receiver. 
With the addition of tliis product detector (so 
named since the output equals the product of 
tlie input signals and the bfo signal) tlie rf 
gain can be used at full position, therefore 
allowing the audio to operate correctly which 
allows you to have distortion-!ree receptioii 
witli even the smallest of signal from the front 
end, as W'ell as the fellow that lives dowm the 
street who runs a good gallon on the same 
frequency! , . . KOEID 

















































Two Eimac 3-400Z Triodes in grounded grid circuit. 


2000 watts PEP input. 

Drive requirements: 100 watts. 
Built-in 117/220VAC power supply. 
Dimensions: 19" x 8 1 / 2 " x 15 1/2 

with the usual SWAN 
reliability and per¬ 
formance. 


1000 watts CW and tune. 
Built-in changeover relay, 

• Wide range pi output. 
Weight; Approximately 55 lbs, 


Price $425 less tubes. 

Tubes $ 68 Mfgr. suggested price. 
Total $493 incl. tubes. 


SEE IT AT YOUR SWAN DEALER! 


ELECTRONICS CORP. 

Oceanside, California 


KinVCURPD IQAC 
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Transistors for Hams 


with more than 4,000 types of transistors 
on the market, it becomes a little difficult to 
choose those types suitable for amateur ap¬ 
plications. This becomes evident when you 
consider the types of transistors that appear 
in amateur oriented construction articles. 
Many inexpensive, high performance semi¬ 
conductors presently available are apparently 
not widely known. This is not to say that the 
ubiquitous 2N107, 2N274, 2N384 and the 
like are not good transistors; it is just that 
there are better types available at the same 
price. For instance, the 2N2953 may be used 
in many of the same circuits as the 2N107, 
but has higher voltage ratings, higher cur¬ 
rent gain, and a 10 me cutoff at the same 
price. The 2N1226 is identical to the 2N274 
except for higher voltage ratings. Many other 
familiar low-cost transistors have similar 
stories. For this reason, the following list of 
transistors was compiled as a guide. 

This is by no means a complete list. Many 
manufacturers make transistors that have 
different type numbers, but are nearly identi¬ 
cal electrically. Furthermore, in some cases 
identical transistors have different type num¬ 
bers (and prices) because of the package. 
For instance, the 2N1526 and 2N1527 are 
electrically identical, but the former is in a 
JEDEC TO-1 can, the latter in a TO-40 pack¬ 
age. 

In looking through this list you will no 
doubt notice the absence of manv familiar 
faces. There are several reasons for this. First, 
this list was prepared to familiarize you with 
some of the later transistor types and it is as¬ 
sumed that most amateurs are familiar with 
the older popular ones. The time has come 
when many of the older types are "not rec¬ 
ommended for new design”. For this reason 
this list is limited for the most part to those 
types registered since 1961, 

The list is laid out in six main application 
categories: Audio and General Purpose, 
Audio Power, RF Amplifiers, RF Mixers, RF 
Oscillators, and RF Power. Within each cate¬ 
gory, types are arranged in order of increas¬ 


ing value of a key parameter. For the audio 
and general purpose types, the key parameter 
is current gain; audio power ty^pes, power 
dissipation and rf types, frequency. 

Although the column heading should be 
self-explanatory for the most part, a few ex¬ 
planations are in order. The first column 
gives the transistor type number and the sec¬ 
ond column whether it is PNP or NPN. The 
third column lists the maximum voltage be¬ 
tween collector and emitter or between 

collector and base (Vcb). Vtb is differentiated 
from Vie by an asterisk. The fifth column 
gives the forward current gain of the device. 
A-C current gain (hte) is differentiated from 
D-C current gain (hpis) by an asterisk. Where 
only one number appears in this column, it 
is a typical value. Two numbers indicate 
minimum and maximum limits. The collector 
currents in column six are those currents at 
which the current gains of column five were 
measured. The frequencies in the seventh 
column are designated in three ways. The 
gain-bandwidth products (fx) is the most 
popular parameter and requires no further 
de.signation. The high-frequency cutoff in the 
common base configuration (fhfh or f.) is des¬ 
ignated by an asterisk. The maximum fre¬ 
quency of oscillation (fm«) is indicated by^ a 
#. The manufacturer and current price are 
provided in colums eight and nine. 

For the discriminating VHF and UHF en¬ 
thusiast, a short list of low-noise types is also 
provided. Sevei-al of these types are not in¬ 
cluded in the main tabulation because of 
their cost. 

One of the problems after selecting a par¬ 
ticular transistor is in purchasing it! Most 
local electronics stores carry a limited inven¬ 
tory' of semiconductors if any at all. However, 
(inly those manufacturers with large distri- 
biitioii facilities are included on this list. If 
your local distributor should not stock a par- 
liotilar type, any' type on this list is available 
from either Allied or Newark Radio in Chi¬ 
cago. . . . WA6RSO 
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Type 

No. 


Type 


P. 

(W) 


Mfr 


Price 


V * 




c« 


hr,® 

hii'io 


(hfh 

fT 


Audio and General Purpose Types 


2iN2430 

Xl'N 

,36 


32 

63* 

20 ma 

2.5 

Amperex 

$ .57 

2N3414 

XPN 

.36 


25 

75-225 

2 ma 

120 

GE 

.77 

2N2923 

XPX 

2 


25 

113 

2 ma 

120 

GE 

.65 

2N2614 

PXP 

A 


20“ 

160 

. 1 mil 

10 

HCA 

.50 

2N2953 

PNP 

.12 


30 

20(1“ 

10 ma 

H) 

RCA 

.,50 

2N2429 

PXP 

.5 


32 

220“ 

2 ma 

2.3 

Ainperex 

.57 

2N3391 

NPX 

.2 


25 

250-500 

2 ma 

120 

GE 

.72 





Audio 

Power 

Types 




2N270f> 

PXP 



32* 

135“ 

20 nia 

17“ 

Ami^^rex 

.57 

2N3402 

XPX 

.9 


25 

75-225 

2 ma 

120 

GE 

.91 

2N2431 

PNP 

1.0 


32 

90 

300 ma 

1.5 

Amperex 

.62 

2X2148 

PXP 

12.5 


40 

100 

1 A 

3 

HCA 

1.25 

2N2869 

PNP 

30.0 


60“ 

50-165 

1 A 

.45 

RCA 

1.52 

2N456A 

PXP 

150.0 


40* 

30-90 

5 A 

.20 

TI 

1.80 



Small 

Signal VHF and RF Transistors 



2N1524 

PNP 

.12 


24® 

60 

I ma 

33 

RCA 

$ .40 

2X1632 

PXP 

,08 


34* 

80 

1 ma 

45 

RCA 

..50 

2X2672 

PXP 

a 


32® 

150 

1 ma 

73 

Amperex 

.67 

2X2671 

PXP 

.1 


32“ 

150“ 

1 ma 

100“ 

Am per ex 

,81 

2N1180 

PNP 

.08 


30“ 

80* 

I ma 

100 

RCA 

.68 

2N2716 

XPN 

2 


IS 

75-225 

2 irta 

120 

GE 

1.01 

2X1748 

PXP 

m 


25 

50*1.50“ 

1 ma 

132 

Sprague 

1.15 

2X1177 

PXP 

m 


30* 

100* 

1 ma 

140“ 

RCA 

.83 

2X2207 

PXP 

,26 


70“ 

200* 

1 ma 

175“ 

Amperex 

1.42 

2N1747 

PNP 

.06 


20 

10 

1 ma 

200“ 

Sprague 

1.05 

2X2654 

PNP 

.1 


32“ 

SO 

1 ma 

230 

Amperex 

1.42 

2X1745 

PXP 

.06 


20 

10 

2 ma 

600 

Sprague 

1.80 

2X3399 

PXP 

J18 


20“ 

20 

1,5 ma 

600 

Ami>erex 

2.55 

2N3478 

NPX 

2 


15 

9 

2 ma 

900 

RCA 

2.06 

2N1742 

PNP 

.06 


20 

10 

2 ma 

1300# 

Sprague 

2.93 

2X2360 

PNP 

.06 


20“ 

10 

2 ma 

1600# 

Sprague 

2.40 

2X2398 

PNP 

.06 


20“ 

10 

2 ma 

1600# 

Sprague 

3.43 

2X3294 

XPX 

2 


20 

10 

2 ma 

2000# 

Motorola 

1.65 




VHF and RF Oscillators 




2X1526 

PXP 

.08 


24“ 

130* 

1 ma 

33 

RCA 

S .43 

2X1639 

PXP 

.12 


34 

75 

1 ma 

45 

RCA 

.53 

2N1727 

PNP 

.06 


20“ 

40 

1 ma 

100 

Sprague 

1.00 

2X2362 

PXP 

.06 


20“ 

33 

2 ma 

1600# 

Sprague 

2.10 

2X3285 

PXP 

a 


20* 

15 

3 ma 

20002: 

MotoroH 

1.80 



VHF 

and RF Mixer 

Transistors 



2X1743 

PNP 

.06 


20“ 

33 

2 ma 

1300:=: 

Sprague 

2.87 

2X2361 

PXP 

.06 


20“ 

33 

2 ma 

1600“ 

Sprague 

2.25 

2X2399 

PXP 

.06 


20“ 

33 

2 ma 

1600# 

Sprague 

2.25 

2X3292 

XPN 

.2 


25“ 

10 

2 Ilia 

2000# 

Motorola 

2.10 

2X3284 

PXP 

a 


23* 

30 

3 ma 

2000# 

Motorola 

2.02 



VHF 

and RF 

Power 

Transistors 



2N2270 

NPX 

5.0 


60 

50-200 

150 ma 

60 

RCA 

$ 1.49 

2X697 

XPX 

2.0 


40 

40-120 

150 ma 

100 

GE 

.93 

2X696 

XPN 

2.0 


40 

20-60 

150 ma 

100 

GE 

.93 

2N3298 

NPX 

1.0 


25 

60-120 

10 ma 

150 

Motorola 

2.30 

2X3118 

NPX 

4.0 


60 

50-275 

25 ma 

380 

RCA 

4.95 

2X708 

XPN 

1.2 


20 

30-120 

10 ma 

480 

GE 

1.17 

2X914 

NPX 

1.2 


15 

30-120 

10 ma 

480 

GE 

1.40 

2X3866 

XPX 

5.0 


55 

— 

— 

800 

RCA 

4.93 



Low Noise 

VHF Transistors 



2X2415 




XF = 2.4 

db at 200 

me 


TI 

S26.30 

2X2865 




NF ^ 3.5 

db at 200 

me 


TI 

6.50 

2X2398 




NF = 3.0 

db at 200 

me 


Sprague 

3.45 

2X2857 




NF=: 4 

dh at 450 

me 


RCA 

24.75 

2X3478 




NF=: 5 

db at 4 y0 

me 


RCA 

2.06 






























GOT 

A 

SIGNAL 

TO 

RADIATE? 



USE ' 

GUSH CRA 




FOR 

MORE 

DX 

UNCH 

ON 

20 


3 ELEMENT FULL SIZE BEAM 

A real DXer's beom wifrh fuff .15 
wave element spacing {20' 6") boom 
for maximum gain and front to 
back ratio. Full size elements 

for brood bond coverage. Reddi 
Matched for direct 52 ohm coaxial 
feedk This is a built*to-take-it beam 
of all heavy-duty construction for 
years of trouble-free performance. 

Amoteur Net $77.50 



2 ELEMENT FULL SIZE BEAM 

For DX-ing in a limited space this 2 element heavy-duty 
beam provides full size performance on a 1(K boom.^ 
It has excellent forward gain, broad band coverage^ 
and direct 52 ohm Reddi Match feed. 

Amateur Net $45.00 



SQUALO OMNIDIRECTIONAL DIPOLE 

For apartment dwellers^ expeditions, 
small lots, and limited buagets, the 
Squalo provides omnidirectional cov- 
eroge, and full size performance in 
compoct dimensions, only 8' square. 

Amateur Net $29.50 



For complete information see your distributor 

or write Dept. A-1. 

n K M l?D£CT *21 HAYWARD ST. 1 

MANCHESTER,; 





- 



ANOTHER 

CUSHCRAFT 

FIRST! 

SQUAIO is a full half wave, horizontally polarized, 
omni-directional ontenna. Outstanding all around per¬ 
formance is ochieved through o 360 pattern with no 
deep nulls. The square shape ollows full electricol 
length in compact dimensions. Direct 52 ohm Reddi 
Match feed provides ease of tuning and broad bond 
coverage. 

The 6 meter Squolos ore completely universal for 
mounting anywhere. They are packaged with rubber 
suction cups for cor top mounting and a horizontal 
center support for most or tower mounting. The 10*^ 
15—20 ond 40 meter Squalos ore designed for most 
or tower mounting. Squolo is ideal for net control, 
monitoring, or general coverage. 




MODEL NUMBER 


ASQ-2 

A5Q-8 

ASQ-ia 

CSQ-11 

ASQ-IS 


« Rt*4 


ASQ20 


ASQ-40 




DESCRIPTION 
2 Meter 117' squire 
6 Meter 30'' squire 

10 Meter 5(7' squire 

11 Meter 5(7' squire 
15 Meter 65" squire 
20 Meter 1(K)'' squire 
40 Meter 192" squire 


NET PRICE 




% 8.45 
12.58 
19.50 


19.50 




23.50 


l> w «- 


» <P * 


29.50 

60.50 


SQUALO TREE 


Design a complete multi band on 
terno system to meet your own 
requirements. Squalos con be 
mounted one above the other 
above existing beams on o s! 
gle mast. The Squolo tree is < 
horizontally polarized, omnid 
rectional system in any com¬ 
bination of the 6 through 40 
meter omoteuf bonds. The 
Squalo tree tokes^a minimum 
omount of space, and does 
not require extra rodials, 
ground wires, or rotators 
common to most multi i 
bond systems. j 


BUY FROM YOUR DISTRIBUTOR 
OR WRITE FOR FREE CATALOG 

M /T'' I 1 ■* r 1 Wi X 1. r 



#65 











631 HATWARD ST. 


MANCHESTER N H 


LA A/^ ATIkIC 
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FOR THE HAM WHO WANTS TO 


PL A CES 


w 


The standard of comparison in amateur VHF/TTHF com- 
municatlonB. Cush Craft heams combine all out perform* 
ance with optimum size for ease of assembly and mounting 
at your site. These beams can be mounted vertically, 
horizontally, in pairs, quads, or riitually any combination 
— allowing you to design the antenna system that meets 
your exact requirements. 


A144-11 

A144-7 

A220-11 

A430-11 

A144-20T 

A50-ZP 

A26-ZF 

A.'>0-3 

A60-B 

A60-6 

A60-10 

A26-g 


2 meter 

11 element 

$13.05 

2 meter 

7 element 

10.95 

IV 4 meter 

11 element 

11.95 

3/4 meter 

11 element 

9.75 

2 meter 

Multi polarized 

20.50 

6 meter 

Portable 

10.95 

6 & 2 meter 

Portable 

15,95 

6 meter 

3 element 

14.95 

6 meter 

5 element 

21.60 

6 meter 

6 element 

32.60 

6 meter 

10 element 

49.60 

6 & 2 meter 

10 element 

27.50 


Cush Craft coaxial stacking kits are available for 
all of our beams listed, They are complete — 
ready to \;sc. Amateur net price $4.05, 


Cush Craft Quad arrays arc complete pack¬ 
age systems of four matched beams with 
stacking frames, hardware, and phasing lines 
for direct 02 ohm feed. 


A144-11Q 

A144-7Q 

A220-11Q 

A430-11Q 


2 meter 
2 meter 
I Vi meter 
% meter 


44 element 
28 element 
44 element 
44 element 


$84.50 

72.50 

64.50 

52.50 



rush 



See your distributor or write for our free catalog of 
UHF beams^ Colinear arraySt Squalos^ Mouobeams, 
Big WbeelSp and the Blitz Bug Coazial lightning 
arrester* 


621 HAYWARD ST. 


MANCHESTER, N. H. 









































An all-band flexible antenna tuner. 


The Flex-Match 


Tim Soxmon W3ZVT 
50 Seventh Street 
Uniontown, Po. 

the unit is loaded into an antenna that departs 
widely from the design center of the network. 
Fixed loading has its disadvantages though, 
one of them being the fact that with a high 
reactive component in the antenna circuitry 
the transmitter no longer looks into a resistive 
load. In such case a high SWR results and any 


Almost all of the transceivers and transmit¬ 
ters on the market today have fixed output 
loading in their pi-networks. The value of 
loading capacitance is calculated for a load of 
approximately 70 Ohms. This is a good idea, 
for some wide range pi-networks with variable 
loading can cause a loss of operating Q when 






Left: Back view of the Flex-Motch 
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impedance mismatch can degrade the linear¬ 
ity of the final; also there is one piece of gear 
I know of that has a habit of burning out plate 
chokes in cases of high SWR. 

I got tired of fighting high S\VR and de- j 
cided to do something about it. All of my gear 
has fixed loading, so 1 decided the best ap¬ 
proach was an antenna tuner. I wanted a ' 
tuner that would load into -Aunt Gertie s girdle 
stays if need be, and still present a proper 
load to the transmitter for proper transfer of 
energy. 

My requirements were: 

1. A minimum of switched circuitry (lossy 
you know). 

2. Wide flexibility and capability of load- j 
ing a wide range of antennas. 

3. Good resetability so that any baud could 
be set up in a minimum of time. 

4. Capable of operation in several config¬ 
urations. 

As can be seen from the schematic, this unit 
is capable of performing all of these functions 
with a minimum of switching and/or patching. 
The circuit consists of Cl and its associated 
switched capacitors, a variable inductor, and 
the output capacitor C2. 

Cl and LI comprise an L-network when 
the antenna is connected to J2, for series feed 
it is connected to J.3. Finally, the whole thing 
can be used as a pi-network if a shorting plug 
is inserted in J3 and the antenna fed from J2. 

The turns counter was scrounged from a 
BC-610 antenna tuner. In order to isolate C2 i 
from ground, it was epoxied to a % inch piece 
of plexiglass which in turn was epoxied to the ' 
chassis. In the photograph of the unit a pick- : 
up wire can be seen next to Jl; this is for a { 
scope probe or CW monitor. j 

Tune up is relatively simple and follows 
standard Handbook procedure. Just insert an 
SWR bridge behveen the transmitter and 
tuner and adjust Cl and LI for minimum re¬ 
flected pow’er. In cases where two different 
settings of Cl both give unity SWR, use the 
one that has minimum capacitance. 

One of the configurations, either L-net, 
Pi-net, or series feed, will give the unity SWR 
youVe always wanted. 


. . . W3ZVT 



RADIO AMATEUR 
EMBLEMS ENGRAVED 


WITH YOUR 


CALL letters; 


f 


★ 



5 

^ EACH 

Shipped Po&lpoiei, 
First Closs Moil 
•ri U.S.A, 


i/ir oi a fiC'toc oUo 

20K gold 
Rhodium 
plated 


or 


20K gold 
Rhodium 

plated 



or 


★ 


20K gold 
Rhodium 
plated 


Order any two emblems 
of your choice at 
the some time . .$8.00 



All ilfuslTQtiorvi 
are octuaf itie. 



RADIO AMATEUR I II 

Oept.B. csllbookiNc 
4844^.^Fullerton Ave. Chicago, Illinois 60639 

Handy Order Form 


Quoottty 

ordered 

ITEM 

Gold or 
Rhodium ? 

Engrove 

Coll letter! 



pin 



$5.00 


charm 



$5.00 


tie bar 



$5,00 


lady's pit) 



$5.00 


bracelet. • 



II.JO 


keychain • 



11.50 


* for charm Totol Amount $ 

|[linois residents add 4% tax 

Amount enclosed % 
Name _ 


Address. 
City_ 


State, 


Zip 


RUSH ORDBR TO RADIO AMATEUR CALLBOOK, INC 

4844 Fullerton Ave. ChicaQo, Illinois 60639 


NOVEMBER 1965 













































































Jim Kyle K5JKX 
Jim Speck W5PPE 
1236 N.E. 44th St. 
Oklahoma City, Okla. 


Adding ALC to the Swan SW-240 


For those Swan owners who would like to 
increase their average talkpower output a bit, 
as well as drastically improving their margin 
of safety against flattopping and other forms of 
distortion in the 6DQ5, this simple (half-day) 
modification may be of interest. No visible 
external changes are involved, although one 
additional tube is added inside. 

The effect of the modification is to make it 
impossible to drive the 6DQ5 more tlian some 
30 microamperes into the grid-current re¬ 
gion, regardless of the position of the mike- 
gain control. Until giid-current is approached, 
of course, the higher settings of the mike gain 
control give louder output; old-time AM men 
will recognize the similarity to compression 
and speechclipping. 

But while speech clipping is normally con¬ 
sidered impractical for SSB use, ALC of the 
sort we’re adding is a most practical thing. 
The big difference is that our ALC operates 
onltj when the final is being driven to grid 
cuirent. The rest of the time, it’s effectively 
not there. \\TiLle a certain amount of peak 


6CB6 



4A 


clipping must naturally result, extensive and 
critical on-the-air tests have failed to reveal 
any trace of buckshot or splatter. These tests 
were c'onducted over a range of one mile— 
surely close enough to show up any garbage if 
it were present. 

Like any other ALC circuit (with very few 
exceptions) this one makes use of the fact that 
a control grid, when drawing grid current, is 
also a most effective diode detector. As a re¬ 
sult, whenever grid current is drawn by signal 
peaks which recur at audio frequency (as is 
the case when a SSB linear is flattopping), an 
af component exists in the grid circuit. 

We merely pick off this af component at the 
bias-adjust potentiometer, amplify it through a 
high-gain triode, and rectify' it to obtain a neg¬ 
ative dc control voltage. This control voltage 
then goes through a “hang” diode to a long¬ 
time-constant RC network, which charges up 
instantly when control voltage is applied but 
takes more than a second to discharge, once 
charged. The ‘lianging” control voltage is then 
applied to a low-level stage control grid, in 
this case the 6CB6 if amplifier, to reduce the 
gain of that stage. 

The result is little short of fantastic to any¬ 
one who hasn’t used such a circuit before. In 
the SW-240, the control is applied to tlie 
6CB6 which is a sharp-cutoff tube. It takes 
only a few volts of control voltage to kill this 
tube completely, and when the tube is dead 
nothing gets through to drive the final. This 
in turn removes the source of control voltage, 
allowing the tube to recover. 

In operation, the 6CB6 never cuts off. As 
tlie final drive passes into the grid-current 
region, the control voltage appears virtually 
instantly, reducing 6CB6 gain so that the drive 
never goes high enough to let the system 
shut down the rig. The rapid response is due 
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new budget-priced walnut communications desk 









ou can operate your amateur 
radio equipment right in your 
living room with this inexpen¬ 
sive, “wife-approved** com¬ 
munications desk from Design 
Industries. 

You'll like its custom features 
. . . functionally tilted top surface 
holds your equipment at just the 
right operating angle . . . deep 
cable trough keeps desk top neat, 
yet leaves connections accessible 
. . . three drawers give you plenty 
of storage room. 

She’ll like its rich walnut finish 
and modern furniture styling. 

You’ll both like its low price. 

The DIPLOMAT communica¬ 
tions desk accomodates Collins, 
R. L. Drake, Galaxy, Hallicraft- 
ers, and most other modern 
equipment. 



DESIGN 

INDUSTRIES, INC. 

P.O. Box 19406 



Functional trough keeps cable neat, allows easy access 
to connections. Equipment mounts safely on tilted surface 
at just the right operating angle. 


AVAIIABU ONtr THROUGH AUTHORIZID DISTRIBUTORS 



TO: DESIGN INDUSTRIES, INC. 

P. O. Box 19406 
Dallas, Texas 75219 

Please send me the descriptive brochure 
of Design Industries full line of com¬ 
munications desks and custom consoles 
and the name of the nearest distributor. 


NAME. 


STREET. 
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in no SI nail pai t to Uie action of llie added 
)2AV6 amplifier; tliis stage has a gain of 35, 
so that only 30 millivolts of af hash at the 
6DQ5 grid will put a full volt of control bias 
on the 6CB6. ALC voltage seldom if ever rises 
above 2 volts; the 6CB6 needs around 8 volts 
to cut off completely. 

We did run into a few fine points of design 
ill putting the circuit to work, which we'll sum¬ 
marize here should you be tempted to make 
changes (changes may help—we stopped when 
we had operation which satisfied us com¬ 
pletely and made no further attempts to op¬ 
timize the circuit). 

'file original hookup applied 215 volts to the 
I2A\'^G amplifier stage from the main power 
plug. With this, we had some residual control 
N'oltage on "receive” which cut down the re¬ 
ceiving sensitivity. The next change was to 
move the 215-volt supply point over to tlie 
junction of R1308, a 6K 5-watt resistor, and 
the keying relay, which has B-h present on 
transmit only. This took care of the residual 
voltage, but we found we had big trouble 
when the function switch was turned to 

t.4 . fT 

tune . 

In the “tune” position, a fair amount of 
gritl current is deliberately developed in the 
GD(,)5. The hash present was amplified 
through the 12AV6, rectified, and applied to 
tlie GCB6, cutting it ofiF. This removed drive 
Iroin the final until the ALC time-constant let 
the control line voltage drop below cutofi 
lor the 6CB6, at which point the cycle repeat¬ 
ed itself. Or, in other words, we had ourselves 
a nice relaxation oscillator going. 

A search for other voltage sources for the 
amplifier which would be controlled by the 
"function” switch so that ALC would be 
killed while tuning turned up two possibili- 
lies. One was the 6DQ5 screen, which goes 
from -1-185 on “operate” to +90 on “tune”. 
This didn't work; the oscillation, though weak¬ 
er, was still present on "time”. 

The other possible source, which we ended 
up using, was the cold-side deflection plate of 
tlie 7360, pin 9. This plate is at approximately 
+20 volts on "operate” and is grounded on 
"tune”. At first we had some worries about 
using such a low plate voltage for our ampli¬ 
fier, as well as about the effects on the car¬ 
rier-balancing networks of drawing an addi¬ 
tional mil or so through them. Both sets of 
fears proved groundless. The amplifier still 
performs its function perfectly (though without 
quite so much gain as before) and the car¬ 
rier can still be balanced out quite handily. In 
fact, we found carrier balance to be even bet¬ 
ter than before. This we cannot explain, but 


the left-over currier at balance is now uiule- 
tectable on an output meter which reads KM) 
milliwatts with ease. This is at least 30 db 
down, and undoubtedly far less than that. 

Enough theory. By now you w’ant to know 
how to do it for your own rig. Start by cut¬ 
ting and bending a small aluminum bracket 
as shown in Fig. 1, The two holes should be 
spaced to fit the two screws in the Swan which 
hold the final tank coil plastic support. Before 
drilling the tube-socket screw-holes, fit the 
bracket into approximate position on these 
screws beneath the chassis so that the tube 
will be horizontal, parallel to the hack apron, 
and adjacent lo the bias-adjust pot. Rotate 
the socket in its punched hole so that tlic 
l)Iank space between pins 1 and 7 points to 
the back apron of the rig, and mark the posi¬ 
tion. Then drill the holes and mount the 
socket in place. Put a 3-tenninal (tvi^o in¬ 
sulated plus ground) tie point on the socket¬ 
mounting bolt away from the rear panel. Wire 
in the tube connections and the F-6 silicon 
diode and time-constant network. 

All tliese connections can be made before 
mounting the bracket in the transceiver. The 
diode and the R-C network mount on the 
3-terminal tie strip. The diode should be spe¬ 
cially selected for high back resistance, as read 
on an ordinary VTVM. Out of a dozen sili¬ 
con diodes tested at random in this manner, 
most read about 5 megohm back resistance, a 
few showed as little as half a megohm, and 
one read more than 1000 megohms. The F-6 
used in our installation measured 500 megohms 
on this check; this amount or more of back 
resistance we know will work. Smaller values 
may be usable but we haven’t tried them. 
(While these readings actually bear no re¬ 
lationship at all to the normal reverse resist¬ 
ance of the diode, they do give a relative indi¬ 
cation of the resistances of two or more 
diodes checked on similai* meters. Therefore 
they are valid for the purpose mentioned 
here. ) 

With all connections to the tube socket 
soldered, and the plate resistor, grid capaci¬ 
tor, and filament leads hanging free, you can 
install the angle bracket in the rig. Run the 
filament leads direct to the power plug. Con¬ 
nect the free end of the grid capacitor to the 
arm of the bias-adjust potentiometer. Insulate 
the free end of the plate resistor, attach a 
length of hookup wire, and connect to pin 
9 of the 7360, following existing cable runs 
to avoid introducing stray capacitance around 
the filter. 

At this point, you can fire everything up, 
rebalance carrier, and check to see il you get 




proper ALC voltage. Use a dummy load at 
thi.s stage, for the output of the lig will he 
pretty horrible until we close the ALC loop. 
With mike gain open wide and normal speech, 
you should be measuring at least 3 to 4 volts 
across tlie 0.47 ..ALC capcitor (negative to 
ground). Turn things off and make sure the 
power supply isn’t holding some voltage. Then 
dig in at the 6CB6 and locate the 470-ohm 
resistor from pin 1 to ground. Lift the ground* 
ed end of this resistor and insert a .05-mf 
bypass capacitor to complete the ac ground 
path. Then run a lead from the resulting junc¬ 
tion to the ALC capacitor. 

Connection of that lead closes tlie loop and 
completes the modification. The mike gain knob 
is now your ALC control. In the *T2 o’clock” 
position, the one normally used here before 
ALC, action is the same as before except 
that the meter will never flicker above 150 MA 
on the loudest peaks. Twisting the gain wide- 
open raises the average meter reading, but 
it still doesn’t flicker above 150—and at the 
other end of the line the other operator 
reports “It sounds much louder now, but it’s 
fust as clean as before.” The new normal posi¬ 
tion is at about 3 o’clock, giving some ALC 
iction at all times but lea\'ing a healthy reserve 
br those bad situations. 

At the same time all this was done, we 
lid some general readjustment which also 
lelped the performance. Major item was in- 
•reasing the resting current from the recom- 
nended 25 MA to 60 MA, which represents 
na.ximum rated plate dissipation of the ’DQ5. 
^jinearity as displayed by a two-tone scope 
rattern was helped drastically by this, which 
equired nothing more than twisting the bias- 
ontrol pot. In fact, Hneaiit>^ kept improving 
ip to 100 MA, at which point no additional 
mprovement could be noted since it was as 
rerfect as our equipment could show. However, 
00 MA leads to rather short tube life for the 
3Q5. Anticipated but not yet tested is sub- 
titution of the Tung-Sol type 8236, a direct 
lug*in replacement which has a carbon anode 
nd is rated for 60 watts plate dissipation, 
his should allow a 100-MA resting current 
ith ease. 

But even without the 8236, the improve- 
lent in the Sw'an at W5PPE has been marked, 
ater stages of the on-the-air testing were 
inducted on the early-morning 3810-kc na- 
onal round-table, where some typical com- 
ents were “It’s like the difference between 
SB and AM” and “Sounds just like a Col* 
is”. And a universal question w'as “How did 
)u do it?” Now' vou know. 

. . . W5PPE, KSJKX 
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See your favorite dealer or order direct (add for mailing} 
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WORLD PREFIX MAP-Full color, 42" X 
29" shows prefixes on each country ... 

eSced" VabS.”— 

ffi i;i fc r «'.eSas'i" 

'oV'sfx mSioV U.S. Wa|J_- 

ington, D.C., Miami, Seattle, San rran 
cisco & LOS Angeles. postpaid $1.00 

UNITED STATES MAP-All 50 States iwith 
St areas, prefixes DX and time zones, 

FCC frequency ct-tes 

interesting information on all 50 State. 

full color. 29" X 17".postpaid 50,: 

WORLD ATLAS-Only Atlas compiled for ^ 

amateurs. Polar projection six eont- 
nents, prefixes on each country . . - _ 

color, 16 pages .... postpaid $i.50 

Complete reference library of 
of 4 as listed above . postpaid $2.5 

See your favorite dealer or order direct. 
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Chic^o, lib 










































































Fig. 2. Layout of the PC 
board. Notice that this is 
the copper side. 


W9SEK 
PC - 004 


-20 

GND 



VIDEO 



Ronoid Voceluke W9SEK 


TV Converter 


For the video enthusiast who wishes to 
check out his camera or demonstrate it to rel¬ 
atives without a video monitor, the de\ice 
shown here is just the thing. This is ideal for 
builders of the Eleemosynary' or similar cam¬ 
eras. The circuitry (Fig, 1) was borrowed 
from a commercial ITV camera and works 
quite well. Although I set my unit up on 
channel 3, there is no reason it cannot be used 
on any of the low band channels with appro¬ 
priate crystal and coil changes. 

The cry'stal is a 3rd overtone type at 30.625 
(for Channel 3) and is resonated with LI and 
C2 in the collector circuit. The emitter is 

^Shadbolt, “An Eleemosynary Vidicon Camera for Scroung¬ 
ers/" ATV Anthology. 


tuned to 61.250 with L2 and C3, 

Video of approximately 1 V P-P is applied 
to the input (terminate or bridge) and the 
modulated RF output is put into a conven¬ 
tional TV set. Output impedance is 75 ohms 
so a balun may have to be used lon some sets. 

Construction can be on a small punched 
board or printed circuit. Layout for the latter 
can be seen in Fig. 2. The contacts on the 
board match an Amphenol 143-015-01 PC 
connector. Although my board is inches 
high, only 1-13/16 is actually needed for the 
circuitry. 

Adjust LI and L2 for maximum output and 
L3 for maximum output consistent with good 
picture quality. . , . W9SEK 



Photo of the component side of the PC boord. 
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Fig. 1. The video to RF converter for horn TV ot 
other uses. 
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The fact that more good mobiles are still going HUSTLER is proof of 
its superiority in every way. It’s the industry’s standard, second to 
none in mobiling performance. 


The “SUPER-HUSTLER” is coming soon. It will outperform all others. 
Watch HUSTLER for the leading design! 

In the meantime, buy a CLIFF-DWELLER 

‘'the home of originals” 






NEW.TRONICS Corp. / 


NOVEMBER 1965 























































Jack Laib HB9TL 
29 Weinfelderstr, 
AmriswiI, TG, Switzerland 


Crystal-Controlled Transmit 

with the KWM-2 


Have you ever been on a DX-pedition with 
a transceiver such as a KWM-2 ? If you have, 
you found out the hard way that a trans¬ 
ceiver is not flexible enough for fast contacts 
when the DX-gang jumps on your frequency. 
One way to dodge the infernal QRM is to work 
the boys away from your transmitting fre¬ 
quency. This can be done with a KWM-2— 
but what a job. 

One answer to the problem is a crystal 
oscillator for fixed frequency transmission and 
tunable receiv'e operation with the KWM-2. 
Such an oscillator is not only cheap but easily 
constructed to fit right into the KWM-2 with¬ 
out drilling a single hole into it. It makes the 
KWM-2 even more versatile, adding nothing to 
its size and only 4 oz, to its weight. 

The pentode section of a 6U8A is used as 
oscillator in a circiut recommended by crystal 
manufacturers, while the triode section is used 
as a cathode-follower with the cathode return 
completed by R 22 and R 162 in the KWM-2. 
This anangement gives more than ample drive 
and does not hamper normal transceive oper¬ 
ation w ith the oscillator permanently installed. 
Switch S 2 is the only control necessary to go 
from transceive operation ovTr to x-tal frequen¬ 
cy transmit with tunable receive operation. 
Switch S 1 selects 4 crystals in the 2.500 to 



Adapter installed in KWM-2. 


2.700 Me. range (International Crj'stals Co. 
T\q)e FA-5) giving crystal controlled output 
in any of the 14 band segments. A 2.672 Me. 
crystal gives an output frequency on 028 on 

the dial ( 14028, 14228, 21028, 21228, 
21428 . . . ). For other frequencies, subtract 
wanted dial reading from 2.700 giving the 
necessary crystal frequency. Ev: 2.700 - 122 = 
2.578 Me. x-tal. Output frequency will be 
on 122 on your dial in any band segment. 
RG 58/U cable with phono plugs on each 
side is used to connect the oscillator to J 18 
(external vfo) in the back of tlie KWM-2. 
Tuning-up is done on a crystal frequency and 
follows the same procedure as in the instruc¬ 
tion book. 

The oscillator is built on a home-brew 
aluminium box of 2 length x width 
X depth. This box fits either into the 
space over J 24 (noise blanker) or J 17 
(external vfo power). As I w'anted to use the 

I/2-6U8 1/2-6U8 
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CRYSTALS are not all the samel 



TEXAS CRYSTALS quality is 
outstanding as evidenc^ by use 
in numerous government space 
projects where there's no compro¬ 
mise with quality, reliability or 
accuracy. For commercial two- 
way, ham operation or special fre¬ 
quency control crystals, Texas 
Crystals are your test buy. 


Send for Free Catalog with Circuits 


If your dealer is tempora¬ 
rily out of stock or does 
not carry Texas Crystals, 
send us his name along 
with your order. Mini¬ 
mum order, check or 
C.O.D. is $5.00. Add 5^ 
per crystal for postage, 
10^ for air mail. 



1000 Crystal Drive 
Fort Myers, Florida 33901 
Phone 813 — WE 6-2109 



ICRYSTALS 

r 4117 W. Jefferson Blvd. 

Los Angeles, Californio 90016 
Phone 213-731-2258 


A Division of Whit^holl Electronics Corp« 


oscillator with a Waters Q-Multiplier Mod. 
340-PT installed, I had to fit it over J 24 
at tlie s'ame height as the PTO unit. A lip 
from the U-shaped box cover was used to 
attach it to the right hand screw which also 
fixes the PTO to an L-shaped bracket. This 
gives the necessary clearance for the 6U8A 
and also for the tuning cable of the Q-mul- 
tiplier to pass between the bottom of the os¬ 
cillator and J 24. Power and switching connec¬ 
tions were made to the new external vfo power 
socket supplied with the Mod. 340-PT Q-multi- 
plier by a cable and a 9 pin plug. 

If you do not use a Q-multiplier, a male 9 
pin chassis mounting plug can be installed into 
the bottom of the U-shaped box cover and 
inserted directly into J 17, A lip from the box 
cover should be used to secure the oscillator 
with a screw to the amplifier cage. 

For 12 volt mobile operation, a 12CT8 can 
be substituted in the same basic circuit. Only 
the connections to the tube socket and to J 17 
have to be changed. 

Such a crystal oscillator was used in my 
DX-pedition to 9K3-Land and helped tremen¬ 
dously to operate the KWM-2 with pleasure 
under pressure. 

. . . HB9TL 





TRISTAO TOWERS 

featuring ^^ADD^A-SECTION'^ Design 

Tristao * , • the pioneer name m tower 
design and manufacture. Here Is the 
tower line that Is premium quality, yet 
realtsfica!ly priced and designed to en¬ 
able you to keep adding sections as 
you grow* A Tristao Tower is a lifetime 
Investment from your very first section. 
Besides engineered qualify, all towers 
feature channel lacing and are hot 
dipped golvanized inside and out. They 
meet all building code requirements. 
Motorized models available. 

Write for FREE Catalogs and detailed 
information TODAY, or see your dis¬ 
tributor. 

^^Towers above 

RISTAO TOWER CO. 

415 E. 5th St. - Hgnford, California 
















Illustrations by Wayne Pierce K3SUK 


Marianne Lattak 
625 W. Melrose 
Chicago, Illinois 


Lovers Lane 


One Sony night I parked in lover’s lane with 
a Ham Radio Operator. 

This moonlit beach was a time-honored local 
courting tradition. Parking tliere was a preci¬ 
sion operation that rivaled a military parade. 

Cars parked in order of arrival. At 20 min¬ 
ute intervals the lights of a police patrol car 
would appear in the distance. One after an¬ 
other the cars would drive away in the oppo¬ 
site direction, circle the park, and then return 
for another (juarter hour of uninterrupted 
parking. 

The policeman who drove the patrol car 
knew full well what was going on, but he 
romantically maintained nothing “serious” 
could happen in 15 minutes. Besides, years of 
good natured cooperation by local couples in 
these evening beach-sweeping operations had 
made him a little smug, and somewhat per¬ 
missive. 



So far that season, there hadn’t been one 
hitch in the operation, not even a stalled mo¬ 
tor. Tlien I hit the beach with this Ham Radio 
Operator I’d been dating. 

1 should have known, when I helped him 
drill a hole in the trunk door of his brand new 
Pontiac, that something like this would hap¬ 
pen. I should have foreseen it when I helped 
him install a six foot long whip antenna, add¬ 
ing a short, high frequency antenna to the 
roof of the car a couple of weeks later. But 
it was spring. Robins, tulips and my hormones 
were in full bloom. I was infatuated with this 
big, tall, hunk of beef . . er. Ham! He was, 
after all, quite a wonderful dancer. 

When he invated me to go dancing one eve¬ 
ning, I accepted, thrilled and planning what 
I’d wear before I hung up tlie phone. When 
he picked me up that Friday evening, the air 
smelled of fresh things; lilacs, bock beer, 
spring. I wore a daringly low cut dress of 
romantic blue chiffon. 

We danced well together. His arms were 
strong and his shaving lotion was fresh, and I 
hardly felt the floor. 

He whispered in my ear. I shivered delight¬ 
edly. It was the first time he’d invited me to 
lovers lane. He was getting serious! 

So we drove out to the park and took our 
place in the line of cars along the beach. We 
sat there, holding hands tenderly, drinking in 
the beauty of the spring night. 

“Got to hand it to Sara Teasdale,” I thought. 
“Is this beauty not enough? Why do I hunger 
after . . 

“Spfttptz” went the box at my feet. 

“What’s thatF* I demanded, pulling my 
hand away. 
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“My squelch/’ 
“What?” 

“My squelch.” 


“Oh.” 


He bent over, adjusting knobs on a metal 
box attached to the dashboard. I could just 
make it out in the moonlight. 

“On my radio,” he explained, head between 
liis lcn66S« 

“What’s it for. Do we NEED music?” 

“On my HAM radio.” 

I sat there. 

“See,” he explained, coming up for air, 
clutching a two-way mike, “instead of being on 
all the time, the squelch cuts off bad trans¬ 
missions. You hear less static.” 

“Great.” 

“Listen, I’ll search the band.” 

“Search it,” I said bleakly, putting my back 
and elbow against the window, leaving a wide 
expanse of seat between us. 

*‘If I’m lucky, I’ll get Detroit across the 
lake.” 

“BuUy,” I said. 

“I’ll see if there’s anyone on. CQ, calling 
CQ, this is W9### calling CQ. Anybody 
read me?” 

“Splutt pfzt,” said the squelch, “przft." 

“Jiggers,” I said. “The cop is coming.” 

He was beyond me, “CQ,” he invited the 
air waves, “calling CQ, This is W9###, on 
the shore of Lake Michigan, in Indiana. Call¬ 
ing CQ. Anybody read me?” 

“Not yet,” I said, “but stick around. Some¬ 
body will." 

The lead car pulled out. Our turn came. 

“CQ,” he said. 

The car to our right backed up angrily, 
clumsily, and the rest of the line followed it 


out of the park. We were alone on the beach, 
almost. 

“All right, you two,” said the voice of tire 
law. “Break it up. That’s enough. This is a 
public . . his voice trailed off as his flash¬ 
light searched out the dismal truth. 

“Oh, hello officer,” said CQ. “I’m trying to 
get Detroit. Listen! I think there’s somebody 
on. 

“Yeh,” said the officer dumbly, as CQ fran¬ 
tically whirled dials from left to right. “Yeh,” 
he repeated. 

“Yeah is right,” I agreed, shifting my weight 
a little. My foot had fallen asleep. 

“Spfllftsz,” said tlie squelch. 

“I was sure I’d get good reception tonight,” 
muttered CQ. 

“You could have, you could have,” I thought 
bitterly. 

“Have you ever read Spring Night, by Sara 
Teasdale,” I asked the officer. 

“Nah,” he said dully. His eyes had a de¬ 
tached look. He couldn’t seem to move from 
the window ledge, where he leaned on his 
arms, the flashlight shining haphazardly across 
the bumper. 

“The whole schedule’s shot,” he muttered 
pitifully. He stood there, stricken, as the line 
of cars began approaching the beach from 
the other direction. 

“Officer,” I consoled. “You are not alone. 
How would you like to buy me a cup of 
coffee and drive me home?” 

“Yeh,” he said dismally, as I opened the 
car door. 

“Where are you going?” demanded CQ, 
startled. 

I pulled my coat high around my throat 
.so I wouldn’t catch a cold in my cleavage. 

“To Detroit, sweetie.” . . . Marianne 
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Robert Wilson W5NUW 

^Lm* 

419 W. Davis 
Nowata, Oklahoma 


A Modern Frequency Standard 


Like all hams who convert surplus equip¬ 
ment or build their own gear I have been 
faced with the problem of calibrating it. If 
you are interested in odd frequencies that are 
not covered by the new ham band-only re¬ 
ceiver, you ve got problems too. On the other 
hand if your budget is limited (arfd whose 
isn't), it is not practical to buy a new piece 
of calibrated equipment for each project. 
After being spoiled by having access to fre¬ 
quency counters and synthesizers at work, it 
is hard to ever go back to the old inaccurate 
methods of calibration. What I wanted for my 
station was a rock solid device that would 
.ipproach the accuracy of the better commer¬ 
cial devices. 

A little applied brain power.will give sev¬ 
eral solutions to the problem. First one might 
try a harmonic generating oscillator. These 
have been used for a long time and are quite 
reliable. Another thought is the slightly more 


exotic Iretiuency counter; it’s really quite 
simple because of the repetition of simple 
Hill-flop circuits. Some research into Fre¬ 
quency magazine or some of the other more 
specialized journals will add plenty of other 
possible combinations of flip-flops, Schmitt 
triggers, adders and so ’bn, which may all be 
put together in any number of ways to arrive 
at the required answer. Being a little hard- 
nosed about it all, the simple calibrated oscil¬ 
lator appears to give you the most for your 
dollar. 

Naturally when one thinks of calibrated 
crystal standards, the first thing that comes to 
mind is the self-contained, one tube oscilla¬ 
tor and power supply of years past. This was 
and still is a good means of calibration for 
many people (including me. It is not com¬ 
plex, cost is reasonable and it may be ad¬ 
justed to agree with the National Bureau of 
Standards bv beatinc it with WA\"V. 



A portion of the printed circuit boord contointng the modern 100 kc calibrator. The rest of the 
board tnot shown) contains flip-flops, mixers, gates and a dirty picture or two. 
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Fig. 1. Schemotic of the modern 100 kc calibrator. 


Let’s get modern about this thing. After all 
with a little shopping around, for example 
see some of the ad.s in the back of this maga¬ 
zine, it is possible to put in four transistors for 
the price of a single tube. Not only that but 
you will find that there are almost no shocks 
involved in transistors which means a lot to 
us who have grown up the hard way with 
high voltage. Power supplies may be elim¬ 
inated by using batteries, thus assuring your¬ 
self of a completely filtered “pure dc” signal 
which can be carried anv'where. 

To accomplish these objectives to my satis¬ 
faction, the circuit of Fig. 1 was arrived at 
after several months of mulling it over. It all 
starts with the 100 kc crystal oscillator. This 
is a highly stable circuit which will allow fre- 
(piency measurements to be made that are 
far in excess of the general ham requirements. 
To obtain the best results the whole device 
may be enclosed in an oven which operates 
at a temperature somewhat above the high¬ 
est expected ambient temperature. Common 
temperatures used in commercial practice are 
75* C. in conjunction with tube type equip¬ 
ment and sometimes 50° C. when all other 
equipment is transistorized. We won’t need 
the five parts in ten to the eighth accuracy 
liere so let’s settle for no oven and simply 
place the finished unit in a location where it 
stays just about room temperature. 

If you will notice the circuit again, it is 
easy to see that there is a great deal of capaci¬ 
tive swamping used in the Pierce oscillator. 
Please don’t use just any capacitors here. Use 
the best—silver mica. It will pay off in stabil¬ 
ity. A word about zero temperature coefficient 
ceramic capacitors . . . for some reason they 
never seem to get that ceramic formula exactly 
compensated and some drift has always 
shown up when I have used them. The col¬ 
lector resistor should be over-sized so that it 
will stay cool and not deteriorate with time, 
better yet use a carbon or metal film resistor 
with known long life characteristics. 

The same thing may be said for the two base 


biasing re.sistors (220 k and 22 k). A .05 tif 
capacitor is used to keep dc off the crystal, 
almost anything may be used in this position 
because the reactance is so low that some 
variation will go almost completely unnoticed. 
Note that the frequency adjustment capacitor 
is in parallel with a 560 pf mica. This means 
that a good deal of capacity change will be 
required before much frequency change will 
be apparent; nevertheless use only good qual¬ 
ity variables such as NPO ceramics, air trim¬ 
mers or better yet double bearing capacitors 
such as those found in VFO’s. The 330 pf 
oscillator coupling capacitor should also be 
of a stable nature because it couples into the 
frequency determining circuits. 

A word about crystals for the circuit. The 
one I used was surplus, not hermetically 
sealed, thus it was possible to play with it 
out in the open. No doubt there are many 
commercial crystals that will work perfectly 
but mine wouldn’t hit exactly 100 kc. So witli 
the trimmer set in the mid-range po.sition, it 
was possible to adjust the frequency up to hit 
WWA'^ b>' rubbing up the plating with #600 
grit emery paper (lightly, lightly) w'ith the 
unit turned on. After a few days aging, a 
little rubbing with a hair pin of solder broughi 
the frequency to the exact spot required.' 

Only one problem with this type of stable 
oscillator, the output is so clean that there are 
no usable harmonics. Besides if you want a 
stable oscillator, the la.st thing you should do 
is connect an unknown external load directly 
to it. One stage of emitter follower isolation 
was added so that the oscillator w'ould look 
into a high impedance load. This means that 
the load on the oscillator is ver>'^ light and 
will not effect the frequency noticeably. 

After the isolating amplifier is one of the 
most useful electronic circuits you will ever 
find, the Schmitt trigger. In thi.s unit it is 
used to shape the harmonicless oscillator out- 


L “Grindmff Surplus Hermptically-Sealed Crystals”* QST^ 
Marrh pp. 50*3L 
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put into a square wave that is rich with har¬ 
monics. There is no question with this circuit 
of “locking in” to the oscillator; it is auto¬ 
matically done correctly. In essence the 
Schmitt operates as a voltage level detector. 
When the input level exceeds a certain value, 
the input transistor suddenly turns on while 
the other transistor turns off. When the volt¬ 
age falls below the critical value, the condi¬ 
tions reverse just as though the transistors 
were a single pole double throw switch. It 
can operate much faster than a mechanical 
switch naturally, but it will create the same 
type of harmonics. This is one of the best 
things about it. As shown in the schematic, I 
have been able to obtain usable signals up to 
165 me. 

In general the harmonic strength seems to 
be governed by the speed of the transistors 
used. The 2N2188 (Texas Instruments) 
seemed to be the best for my purposes but 
2N2128’s and SB-lOOs worked OK. I expect 
that almost any high frequency PNP type 
would be alright. The other transistors are 
2N1305*s w'hich are about as cheap as you 
can get. In any case they are stable and seem 
to work without a hitch as long as they are 
soldered permanently in the circuit. I don’t 
recommend sockets or transistor shuffling from 
one socket to the next which invariably hap¬ 
pens when they are installed. If you happen 
to have some silicon transistors, they will un¬ 
doubtedly function well as long as the fre¬ 
quency response is up in the me range. My 
next project is to try some NPN transistors 
such as 2N705’s or some of the new 25 cent 
epoxy devices made by TI, GE and Fairchild. 
Naturally I would change the battery polarity 
before adding the NPN transistors. 

The design center of the oscillator and the 
associated circuits is 12 volts. Don’t worry too 
much about hitting this voltage right on the 
nose because it is the stability of the power 
supply that you are interested in rather than 
the exact voltage. A set of mercury batteries 
connected through a spring return switch will 
give you a calibrating signal any time it is 
required and the batteries will last practically 
forever. The mercury cells will supply a very 
stable voltage source until near the end of 
their useful life when the voltage will sud¬ 


denly begin to drop drastically. If you insist 
on an ac supply, then try to regulate it using 
a pair of 6 volt zener diodes in series across 
the powder supply output or in a series regula¬ 
tor circuit. The reason for the two diodes is 
that zeners in the 6 volt region have by far 
the best temperature compensation. If you 
buy one already compensated, it may cost 
$50. Of course, the cooler the diode runs, or 
the less it is required to dissipate, the better 
it will work, so build accordingly. 

Once the oscillator is functioning, it is easy 
to think up many places to use it, in fact I 
would feel lost without it. For example, it 
may be used to calibrate a receiver very ac¬ 
curately. If you first know approximately the 
frequency to which you are set, you are "in 
the ball park.” Tlie oscillator harmonic will 
locate the exact 100 kc multiples up or down 
the band from that spot. By adding a dial 
calibrated with divisions 0 to 100, work from 
marker frequency to marker frequency. If, on 
a particular receiver, the dial must be turned 
2.67 times between markers (a total of 267 
divisions), this means that each kilocycle will 
be 2.67 dixdsions on the dial, or close to it. 
There might be some variation due to non¬ 
linearity', but this scheme is far better than 
the appro.\imate calibration silk-screened on 
most dials. The addition of a couple of flip- 
flop dividers can do much to refine the read¬ 
ings but this is another story. 

Using the oscillator as a band edge marker, 
it is possible to push the station transmitter 
right up to the band edge where mere mor¬ 
tals fear to tread (don’t forget about side- 
band.s though). With the calibrated receiver, 
cry'stals may be ground dow'n to MARS fre¬ 
quencies, or shifted within the ham bands. 
You can adjust the frequency of your 2 meter 
converter crystal so that you can read the kc 
divisions correctly and give frequency re¬ 
ports to less fortunate buddies who still think 
that buying a calibrated crystal will put them 
on frequency. But after you have played with 
it for awhile, there will be new tricks that you 
will discover. 

Remember it costs less than $15 to avoid 
grey hairs and citations from the FCC. That’s 
a pretty cheap ounce of prevention. . . . 

, . , W5NUW 
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CHUOn CWflKt' 


DX CHASERS 



DAVT Kwmmtftm WIHOZ 


HEAVY 8X10 QSO RECORDER iS BEST 
OX AWARD FOR WALL SIMPLY TURN¬ 
ING SPINNERS ALWAYS SHOWS EXACT 
NUMBER COUNTRIES QSOED AND QSLED. 
ALSO, EXPUINS DX CHASING TO VISI¬ 
TORS AT A GLANCE. $2-50 PPD. 

I 

VIKING PRODUCTS 


ALL HAMS UR CALL AND NAME GOLD EM¬ 
BOSSED ON HANDSOME PEN AND PENCIL SET. IDEAL 
GIFT FOR THE CHIEF OP. SPECIFY RED, BLUE, 
WHITE OR BUCK. REQUEST SPECIAL PRICE ON 
QUANTITIES WITH DUPLICATE LETTERING FOR 
GROUP EVENTS. PRINT NAME AND CALL CLEARLY. 
PEN OR PENCIL ONLY $2.75 PPD. PAIR $4.50 PPD. 

DEPT. B-3, 196 SO. MAIN ST., ORANGE, MASS. 
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AMATEUR TELEVISION is the EXCITING NEW FRONTIER 
O ON THE AIR NOW WITH A VANGUARD TV CAMERi 



Model 400 for TV channels 2-6 (closed 
circuit) 

Model 440 for ATV 436-450 mcs. 


OnlF $149.95 
less vidfcon 
and lens. 


25 mm* FL9 normal angle lens In focusing mount 

$13.95 

Other lens available from $15 to $250 for our fantastic 
FI.4 ZOOM lens. 


Complete description 

in our 

catalog for 10^. 

Vrdicon tubes: 

7038 

7735A 

Grade A 

$85.00 

$100.00 

Grade B+ 

$75.00 

$ 90.00 

Grade B 

$60.00 

$ 75.00 

Grade C Our choice 

of any type 1" vidicon, 


guaranteed to give satisfactory service for amateur 
use, $35.00 

The VANGUARD Models 400 and 440 ore factory assembled with the some precision as our indus-^ 
trial cameras now in continuous duty throughout the U.S. Complete with self-contained synchroniz¬ 
ing generators, 4 me. video amplifiers, power supply, tripod base plate ond low power TV transmitter 
which con eosily be increased with simple linear amplifiers. Illumination can be as low os 1 foot-candle 
when using our vidicon and lens. Picture sharpness is guaranteed to be equal to the best capobilities 
of any sfandord 525 line TV receiver. Modular construction ond printed circuits permit quick replace¬ 
ment and servicing of major circuits. Weighs 11 lbs.—measures approx. 8" x 6" x 6". 

Crystal controlled horizontol scon available on either model for only $20.00 more. Add the suffix X 
fo model number. 

Building your own TV camera? Our complete line of tested circuit modules and deflection yokes will 
save you much time ond money. Fully described in our catalog for 10< coin or stamps. 



$11.95 up 


VANGUARD 


TRANSISTORIZED CONVERTERS 


New series 300 with 3 VHF-UHF transistors, crystal-con- 
trolled oscillator, tuned R.F. stage and low noise mixer. 
One microvolt sensitivity. More than 30 high quality parts 
carefully assembled and tested. Measure only 3" x 2J4" x 


Lvailoble 

in the following models: 


Model 

Input me. 

Output me. 

Price 

/300-D 

144-143 

50-54 

$12.95 

ppd. 

) 300-E 

144-145 

.6-1.6 

$12.95 

ppd. 

)300-F 

144-146 

28-30 

$12.95 

ppd. 

1300-Q 

144-148 

14-18 

$12.95 

ppd. 

f300-B 

50-51 

.6-1.6 

$12.95 

ppd. 

J300-C 

50-54 

14-18 

$12.95 

ppd. 

(300-J 

50-52 

28-30 

$12.95 

ppd. 

300-G 

14.0-14.35 

1.0-1.35 

$11.95 

ppd. 

300-A 

26.965-27.255 

1.0-1.29 

$11.95 

ppd. 

300-H 

5.0 

1.0 

$11.95 

ppd. 

300^1 

9.0-10.0 

.6-1.6 

$11.95 

ppd. 

300-K 

7.3 

1.0 

$11.95 

ppd. 

300-L 

3.35 

1.0 

$11.95 

ppd. 

300‘M 

2-3 

.6-1.6 

$11.95 

ppd. 

r300‘M4 

121-122 

.6-1.6 

$13.95^ 

ppd. 

t 300-N5 

122-123 

.6-1.6 

$13.95- 

ppd. 

300-P 

155-156 

.6-1.6 

$13.95 

ppd. 


2M 

6M 

20M 

CB 

WWV 

int'l. 

CHU 

CHU 

Marine 

Aircraft 

Fire, Po 
etc. 


2", Operate at 12 volts DC 4-5 ma. All above converters 
are supplied with Motorola type connectors. For two 
SO-239 connectors instead, add 75c. 


Nuvistor converters available from $10. Circuit modules and government surplus equipment also avaOable. Send 10^ 
coin or stamps for complete catalog. 

For prompt shipment please include postal money order or cashier’s check. COD’s must include 20% deposit. 
New York City residents add 5% sales tax. New York State residents add 2% sales tax. Include sufficient post¬ 
age for ail items except converters and circuit modules which are postpaid. 


VANGUARD LABS 


Dept. H-TT 
190-48 99fh Avenue 
Hollis, N.Y. 11423 


NOVEMBER 1965 
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Don Roberts W7PXE 
3731 W. Glenn Dr. 
Phoenix, Arizona 


The 

Baffling 

Totem 


W^IAT IS IT, you ask? Basically it is used 
to mount and enclose speakers. The unit I 
hiiik will mount four speakers, but more or 
less can be used. One speaker is used for two 
meters, one for six, one for the low bands, and 
one for a spare. 

WHY SO OSTENTATIOUS? is obviously 
your next question. Besides serving the fun¬ 
damental purpose of enclosing speakers, I 
wanted a decoration to liven up my shack. If 
\(>ii have a similar need, believe me, this will 
do the trick. People visiting the shack for the 
first time usually express their initial impres¬ 
sion by something like “what’s that?” After 
^vhicll you have an excellent conversation 
piece to break the ice with all but the most 
timid of souls. 

This unit also serves a third purpose, and 
will undoubtedly be a solution for many of 
you. I was faced with the problem of provid¬ 
ing access to my shack for four separate coax 
rims, two rotator cables, a heavy ground wire, 
and space for any future needs. At first I tried 
mnning the cables down inside the wall, but 
this proved futile due to cross bracing in the 
wall which interfered with the cable route. 
I finally decided to cut a round two inch hole 
in the comer of the ceiling, and arrange the 
cables down the comer of the room. Well, fine 
and dandy, but how to cover up the cables? 
The Baffling Totem came to my rescuel I 
mounted it in the comer of the room, and the 
cables now run down the wall behind it, out 
of sight, out of mind. 

If you are convinced that you should have 
a Baffling Totem, let’s 'get started with the 
constmction! The following information is for 
making a four speaker unit, which is one foot 
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wide and four feet high, I used six inch round 
pin cushion type speakers. You can change the 
size to fit your own particular speaker/space 
requirements. 

Obtain a piece pf K inch plywood, four feet 
long by one foot wide. You can probably find 
a piece already cut in the “odds and ends” bin 
at your local lumber yard. If not, then have 
them cut a piece off, as this will eliminate the 
need of a table saw to obtain a straight cut. 

You will also need ten feet of one by two 
pine, plus a few scraps of Ja inch plywood to 
make the facial features. You will also need ^ 
pound of four penny (l/i") finishing nails, a 
handful of two penny (1") common nails, one 
dozen wood screws, a bottle of white glue, 
some epoxy glue, sandpaper, K yard each of 
red, blue, orange, and green decorator’s bur- 
lap, (or any color that you wish to use) eight 
round wooden knobs, (the kind you find on 
inexpensive wooden chests) six feet of % 
round wood doweling, four 2 inch eye-bolts, 
and ten feet of manila rope. Painting and 
finishing will be discussed later. 

Start by laying out your design directly on 
the board with soft lead pencil. Take care to 
.•^pace the speaker openings (or mouths, if you 
please) evenly down the length of the board. 
On the plywood scraps, draw the ears and 
noses. 

Now do all the required sawing, A saber 
saw, jig saw, or coping saw will do nicely. 
Glue and nail the one by two strips to the 
back side, countersinking the finishing nails. 
Fill all holes and cracks with plastic wood or 
similar filler. Now sand all pieces thoroughly. 


Be sure to round off the edges of the ears and 
noses. Don’t spare the elbow grease here! 

Now attach the facial features to the board 
by using glue, and wood screws applied from 
the back side. The eyes may be put on next, 
by using the mounting screws which come 
with the knobs. A dab of glue under each 
knob will secure them tightly. 

Next come the teeth. Cut them from the Ji" 
wood doweling, and glue them in place. 

After locating the positions for the speaker 
mounting bolts drill a %'^ hole JP' deep at each 
location, drilling from the back of the board. 
The mounting bolts are then set in place with 
drugstore variety epoxy. This method was 
chosen to eliminate any countersunk holes 
from the front. 

The speaker openings are covered by 
.stretching and gluing decorator’s burlap to the 
back side of the board. The unit is finished by 
nailing the manila rope to the edges of the 
board with the two penny common nails. To 
keep the rope from unraveling at the ends, 
apply a dab of epoxy at the joint where the 
ends come together. Make this joint at the 
bottom of the board. 

After mounting your speakers, you are 
ready to hang your masterpiece of creativity 
from the ceiling with two eye-bolts. 

Well there yon have it, a colorful, func¬ 
tional, inexpensive, off-beat item that will 
never fail to provoke comments when gu^ests 
enter the room. It will also give you the 
strange feeling that you are not "quite alone” 
in the solitude of vour shack! 

. . . W7PXE 





HI-PAR PRODUCTS CO. 

FITCHBURG, MASS. 


HILLTOPPERS 


New 6 and 2 meter portoble beams. For 
'Mountain Goofs' that like BIG SIGNALS 
from little rigs. 

Model 6MHr 6 meter 3 elements Net T3,95 

Model HT2M 2 meter $ elements (wide 

ipoced) Net 16,95 

New for Two Meters Halo and Quad 



























































Bill Hoistngton KICLL 


432 me Solid State Local Oscillator 


Among nmnerous reasons for building this 
set, a major one is that I have always liked 
going up in frequency. When listening to the 
awful mess at times on the “DC” bands my 
faith and enjoyment in amateur radio is up¬ 
held by thoughts of all that nice clean “air” 
on 432, 1296, and up I I mean actually oper¬ 
ating, contacts, mountain topping, etc., includ¬ 
ing building and tuning up. 

When I wrote “Getting Started On 420” 
back in 1946, I was running 80 watts to a 
32 element beam in Rye, N.Y., and working 
three stations over in N.J. in one evening was 
a great thrill. This was a modulated oscillator 
by the way. Since then the band has become 
“stabilized”. First the good old 5 (now 6) 
meter band, then 2% (now 2), and now 432. 
I personally think the modulated oscillator 
days were far greater fun than the present 
stabilized operation, but perhaps, taking the 
“long run” view of the whole picture crystal 
control does allow more stations on at a time. 
(Where are they?) And, due to the so-called 
“bumper crop of babies” of which by now a 
large number seem to have gotten their li¬ 
censes, I guess weTl have to use a crystal. 

This brought to mind immediately the ques¬ 
tion of VFO? However, I don*t think this is a 
problem yet on 432. I’ll keep my favorite 
crystal-VFO in reserve for that deal. 

Locol Oscillotor Choin 

If you're an “operator,” don't read any 
further. If you really want to know how to 
get to UHF with transistors, keep plugging. 

As you may know from previous articles, 

t 



Fig. 1. 50,5 me oscillotor 


this author plays no favorites between tubes 
and transistors. However, there is a trend ap¬ 
pearing. Lot’s of people in the TV world are 
building all lands of UHF tuners with tran¬ 
sistors in them. Brand new fancy ones. Some 
of the tuners also have such as yet unattain¬ 
able items as “three gang capacitor, .5 to 30 
mmf”. Yes, you read it right, one half a micro- 
micro-farad to thirty! This fancy minimum ca¬ 
pacity is required by tlie wide uhf range of 
channel 14 (470 me) to channel 82 (890 me). 

New UHF transistors for these tuners have 
also appeared. And if the usual course is run 
these should not be $20, $40, or over $100 
(a fact) as some have been in the past, but 
should get down to under $2. The 432 and 
1296 megacycle amateur can profit by these 
items, so we will start with the transistor 
chain. 

If you double every time, a 50.5 megacycle 
crystal makes a good beginning. This goes 
nicely up to 101, 202, and 404 megacycles, 
the desired local oscillator frequency for con¬ 
version to 28 me if, with only four transistors. 
50.5 megacycles is also a nice rock for six 
meters, although that is mainly a VFO band 
now. Starting high is good for another reason 
as well. It lets you use fewer tuned circuits in 
the local oscillator chain. For example, in the 
circuit shown, it is possible to detect only a 
slight amount of 454.5 megacycle energy 
(nine times 50,5) in the output if you tune 
for it with a good tuned power detector. 
Tuned base input circuits will remove any 
trace of this, or a simple 400 megacycle filter 
can be used, if you're that fussy. 

Oscillator: I went aU out on this. I wanted 
to make a good, fool-proof item. It is. The 
more so because it uses a patent pending 
circuit of mine, the Crystal Phase Reversing 
Oscillator. Don’t be alarmed at that word 
phase. That simply means, in plain English, 
the time relation of one event to another. 
And it is easy to describe it that way. 

Figure 1 shows the circuit. A piece of 
piezo-electric material such as properly cut 
quartz, will have a concentration of negative 
charge on one side and positive on the other 
when mechanically compressed or stretched. 
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DUAL INPUT POWER SUPPLY AND CHARGER 


OUTPUTS 

850/750/650 volts d.c. 

325/285/250 volts d.c. 

12.6 volts (filaments) 

12.6 volts d.c. (charger) 

0-125 volts d.c. (adj. bias) 

INPUTS 

110 volts a.c., 50-400 cps 
12 to 15 volts d.c, 

(In emergency service, both a.c. line 
and 12-volt battery are connected. Unit 
will automatically select line input.) 



• 110 VOLT A.C, OR 12 VOLT D.C. OPERATION with automatic input voltage 
selection. Instantaneous voltage changeover prevents loss of power to trans¬ 
ceiver, even when transmitting! 

• CHARGES 12-VOLT BATTERY AUTOMATICALLY when operating from 
110 volt a.c. input. Ideal for that emergency power system you have always 
wanted at the fixed station! 

• SUPPLIES ALL VOLTAGES FOR ANY TRANSCEIVER UP TO 500 WATTS 
PEP. Multiple high- and low-voltage output taps, charger output, plus bias 
output adjustable from 0 to 125 volts d.c. gives true flexibility. 

• QUICK, DETACHABLE MOBILE MOUNT INCLUDED. Makes moving the 
COMMANDER between car and house easy. You can even leave everything 
in the car and tune up the mobile rig using a.c, power. No haywire. No 
dead batteries! 

• IMMEDIATELY AVAILABLE from your local dealer. The price: only 
$189.50. Seventeen-foot d.c. input and output cables, and six-foot a.c. 
input cable supplied. (Compare this one low price with the combined cost 
of separate mobile and fixed station supplies:) 
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LINEAR SYSTEMS, Inc. 

605 UNIVERSITY AVENUE. LOS GATOS, CALIFORNIA 
New Telephone: 354-6661 (Area Code 408} 




* .NewTWX: (408)571-7249 

Copyright 1965 Linear Systems, (nc. " 
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Top view of the local oscillator. Crystal oscillator is on the left. 


Conversely, when a dc voltage is impressed 
across it, it will shrink or elongate. Going 
further, with ac on it, it will vibrate mechani¬ 
cally, and when doing so fast enough, these 
“sound waves” in the crystal material will 
bounce back and forth from side to side, be¬ 
ing reflected at the air-cr)'stal interface. To 
make a long story short, at any given instatit 
there is plus voltage on one side and nega¬ 
tive on the other. The next half portion of 
the cycle later, these will be reversed. So you 
see that the “phase” of the ac (50.5 me) go¬ 
ing through the crystal is always reversed. 

Its the nature of the beast. Incidentally, at 

¥ 

least one patient examiner down in good old 
Washington, D.C. does not comprehend this 
fact yet. I finally had to send several photo¬ 
static copies of pages from textbooks on piezo¬ 
electricity down there? 

So it got to be a long story an>^'ay. Mean¬ 
while, back at Fig. 1, it will be seen that, rath¬ 
er than the base being at the opposite end 
of the coil from the collector, as it lias to be 
in non-crystal circuits, the emitter is connect¬ 
ed there. However, due to the lengthy process 
described above, the crx'stal rex'erses the 


phase, and not only oscillates very FJi on fre¬ 
quency, but the circuit refuses to oscillate 
off frequency because, at any frequency ex¬ 
cept that of the crystal, the circuit is degenera¬ 
tive! Trv it and see. 

Back once again at Fig. 1, we have the 
ever-present 1000 ohm resistor in the emitter 
lead. This is bypassed by C2 to allow rf to 
drive out from ground. If \’^ou link couple 
out you do not need this bypass. The 100 k 
from minus 12 volts to base starts the oscilla¬ 
tor nmning and keeps it going too, although 
under certain conditions it will run, once start¬ 
ed, without it I have used the following 
transistors in this stage. 2N247, 2N384 (good 
numbers), many of the VHF-UHF Philcos, 
and Motorola 2N1141. Some of these last go 
to 1296, so I saved them for the l^HF 400 
me stages. 

Watch out for the “ground” connection in 
some of these, see Fig, 2, and the collector 
connected case on some of them. Just be sure 
and get the base diagrams when you buy. And 
be sure whether you have a pnp or an npn. It 
does make a difference! I just burned out a 
brand new npn beauty, one of the 2,000 m> 
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Above is Fig. 2, connections for the transistors 
used. To the right is Fig. 3, the first doubler. 
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Fig, 4. The second doubler. 


et. Simple rule to remember. Like electrons, 
which are “units of negative electricity” the 
npns operate on positive voltage, (on the 
collector). That’s about all there is to the 
oscillator. If you use the components listed 
and connect them as shown, it will work! It 
has to! 

First Doubler, 50,5 to 101 me 

As usual, copper-clad bakehte makes a dan¬ 
dy breakboard. Mechanically strong, solders 
with a touch, cuts with a snips. What more 
do you want? A young, ready, willing and 
able novice yl to do it all for you? 

Note in the photo that sockets are used. 
These are Grayhill because so far I have found 
them best. The thin small transistor leads in¬ 
sert easily enough, hold tight, and do not 
bind. There’s a nice feature with sockets. You 
can try out your other transistors! I grade 
them for frequency this way. Plenty with the 
same number do not work the same! 

I have found an easy way to mount the 
little sockets too. A 2/56 nut and bolt will 
fasten a number 14 wire to the socket. This 
wire then solders to the baseboard and that’s 
it. These sockets are still working at 400 me 
also. 

Note that the double bypasses on the emit¬ 
ter, and on the collector coil returns. This 
definitely adds to the power output, as you 
can see by tests. The more so as you go up in 
frequency. Of course, there is an old trick 
from way back before WW2, in the good old 
5 meters days. You can deliberately put a 
choke in the emitter lead (was the cathode in 
those days) and have a regenerative doubler. 
You put a variable capacitor across the choke 
to ground, and as you went near the mini¬ 


mum the doubler would break into oscillation. 
However, and don’t say I didn’t warn you, 
such a stage can be a source of trouble. Am¬ 
plitude modulation from mechanical vibra¬ 
tion, instability, etc. 

Figures 4A and 4B show some physical de¬ 
tails. The resistor support is actually about 
/» inch from the base board. The bypasses 
have practically no leads at all when proper¬ 
ly connected. The Hammarlund type mac ca¬ 
pacitor leads are also soldered directly to the 
resistor support tabs, which are cut and flat¬ 
tened. As you can see from Fig. 3, a transistor 
doubler stage can be quite a simple circuit, if 
you have the required components on hand. 
.As the chain developed, I shifted the minus 
12 volt lead going to a 10 ma meter to each 
stage as it was built. Without rf drive from 
the previous stage, no current will show, as 
the base is grounded through the rf choke and 
does not have any dc excitation on it. This al¬ 
lows a good tune-up procedure into the base 
circuit, similar go getting grid drive with a 
tube. In the chain shown, one or two ma 
showed on the collector milliammeter when 
the previous stage drove the base into the 
current region on negative rf peaks. The 1 k 
emitter resistor serves to limit this current. 
A little more power can be obtained with 
500 ohm resistors and maybe 13 to 15 volts, 
but “as is” it works fb. No attempt at large 
power outputs was made, as this chain gives 
about 500 microamperes of good clean rf at 
404 megacycles measured as rectified crystal 
current in the power detector test circuit. 
About 100 microamperes crystal current is 
found in the mixer crystal when the circuit is 
tuned to 432 megacycles. 

These mixers have previously been de¬ 
scribed in 73, so the complete block diagram 
is shown here, in Fig. 7. 

Each multiplier stage is shown in detail as 
there are some changes as one goes from 50 to 
404 megacycles. The collector circuit at 404 
megacycles is of considerable importance. This 
uses the system outlined in an article on tran¬ 
sistor multipliers in 73. A simplified version 
was tried and it works fine but may not 
.suit you as a permanent circuit. This metho<I 
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Left. Fig 5A. Side view 
of the first doublers. 
Fig. 5B. Top view of these 
doublers. 
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DOUBLER 


STAGE - 202 TO 404 MX. 


MOT 



Top. Fig. 6A, Side view of 202 me doubler. 


Right is Fig. 6B, the top view. 

uses thin copper sheet for the collector re¬ 
turn capacitor, separated from the baseboard 
by Teflon tape and held down by more of the 
same around the edges. For a more perman¬ 
ent metliod use .022 brass plate with the in¬ 
sulating material bolts and nuts. 

It is of great importance to use doubling, in 
my opinion, and to be very sure you tune 
each collector circuit to the desired frequency. 
By great importance I mean that it is difficult 
enough to line up the whole rig, even using 
doubling only, without trying to triple or quad¬ 
ruple. An example. When making up the 432 
megacycle crystal controlled in signal source, 
to be described next, the highest frequency 
crystal I had on hand that would go to 432 
was a 27 megacycle unit. The oscilla¬ 
tor worked FB so I proceeded with the next 
stage and hied it out as a quadmpler from 
27 to 108 megacycles. Sure, it worked, tuned 
up sharp and all, but gave only about 30 mi¬ 
croamperes on 108 megacycles. Putting in the 
doubling coil tuned to 54 megacycles gave an 
output of over a milliampere with no frequency 
ambiguity. That is, the first and largest glop 
of rf energy you come to going up from 27 
megacycles with the doubler collector coil is 
at 54 megacycles. Be sure and check positively 
for resonance at the desired frequency. Re¬ 
member that a transistor can sometimes put 
nearly equal power out at both 50 and 100 

Fig, 7. Block diogrom of whole receiver with 
mixer described in Februory 73. 
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TOP VIEW 

DOUBLER - 202 TO 404 M C. 


megacycles at the same time, under certain 
conditions. 

Assembly 

At last we get to a narrow-band superhet 
system. There are two main methods of work¬ 
ing on rf, mixer, and oscillator stages when up 
in the vhf range, and even more so in the 
UHF region. The first has already been de¬ 
scribed in the tuned mixer article, where you 
use a tuned first oscillator and a broad-band 
if. You have to use the broadband fob, I 
defy you to hold a tuneable 404 megacycle lo¬ 
cal oscillator into a narrow-band if for more 
than a fraction of a second. Of course, every 
time you even go near the rf or the mixer 
stages you detune the oscillator. This is one 
of the reasons for the crystal control chain 
fust described. There are others, such as hum 
modulation, long term drift, etc., but enou^ 
of that, let's hook up the three units and see 
what happens. This is the second method 
which calls for crystal control of the UHF os¬ 
cillator, and also, another must, crystal con¬ 
trol of the signal source. So I built a second 
chain like the first only starting with a low 
cost 27 megacycle crystal (ITl admit to hav¬ 
ing the odd c^ letters 1W1596, among oth¬ 
ers, but that's all I’ll admiti) This came out 
on 432 megacycles and was modulated by a 
single 2N247 and attentuated with an ex¬ 
ceedingly simplified and low cost device. 

Plugging the local oscillator chain into the 
tuned mixer and a 28 me output coil into the 
mixer crystal, this was link coupled to the 
28 me band of my Morrow receiver. The sig¬ 
nal came slamming in over S9 on the meter 
exactly on the black line of 28 megacycles on 
the dial. Of course, it is supposed to do this, 
but how often does it? 

Figure 7 shows the block diagram. It works. 
This whole deal makes a nice low cost 432’er 
front end. 

. . . KICLL 
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mg-350 


TRANSCEIVER 


BANDS 




IN STOCK. 
IMMEDIATE 
DELIVERY! 

PERSONAL 
INDIVIDUAL 
SERVICE 
GUARANTEED 

WE WANT YOUR BUSINESS! 


OTHER FEATURES 


3.5 

21.0 



4.0 me, 7.0 - 7.5 me, 13.85 - 14.35 me, 
21.5 me, 28.5 • 29.0 me (10 meter full 
coverage kit available). 

• Transistorized VFO. 

• Crystal lattice filter. 

• ALC . . . AGC . . . S-Meter. 

• SYz in. high, 13 in. wide, U in. deep. 

• 400 watts SSB input. 

e Lower sideband on SOM and 40M. Upper sideband 
on 20M, 15M, and lOM. (Opposite sideband kit 
available.) 

ACCESSORIES: 

• AC power supply, matching cabinet with 

speaker. Model 117-0 ... .....$ 85 

• 12 Volt DC Power supply. Model 412 ....$130 

• Plug-in VOX. Model VX-1 .;..-. ...$ 35 
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LUBBOCK, TEXAS 
THE HOME OF 



EDWARDS ELECTRONICS 

GIVING TEXAS-SIZE TRADES 

P.D.p. DELIVERY 

AND A i 
ME PAYMENT 
PLAN. 


ORDER 
TODAY! 



I Edwords Electronics | 

1320 19th Street I 

I Lubbock, Texas 79401 ! 

I n Enter order for eQuipnnent fisted on attached sheet. . 
I ^, I 

I 0 Send SWAN-350 Trarvseeiver literoture. i 

I Q Send quototions for trade in allowonces on equip- I 

I ' ^ 

. meni listed on ottached sheet. , 

I Name- 


._Cotl. 


I Address, 
j City_ 


.State. 
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Joe Owings K0AHD 
10217 St. Daniel Ln. 
St. Ann, Mo. 63074 


6 meter Transmitting Converter 


Wishing to get on six meter SSB and not 
having the cash necessary to purchase any of 
the few commercially available transmitters, 
I decided to try my hand at designing and 
building some sort of hetrodyning unit to use 
with a HF SSB exciter. I located a real clean 
Central Electronics lOB phasing type exciter, 
wound a set of 20 meter coils and went to 
work on this project. 

The oscillator-buffer is more or less a stand¬ 
ard overtone circuit using an International 
Crystal t)pe FA-9, 36 me crystal and slug- 
tuned cods. I used a 6U8 tube however a 


6EA8 may be used if on hand. As usual, keep 
all leads short as possible. Voltage to oscillator 
may be regulated, however I did not and have 
had no trouble v^rith instability. Tune up is 
accomplished by merely adjusting both coils 
for maximum output consistent with oscillator 
starting every time voltage is applied. 

The mixer is a 5763 with 36 me RF injected 
at control grid and the 14 me SSB RF injected 
thru a voltage divider at the cathode. The 
voltage divider shown was right for the output 
of my lOB and will be correct for any exciters 
%\ith approximately 10 watts output. From my 


Fig. 1. The six meter SSB transmitting converter. 
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home-brewers, it was lotuid that the ratio of 
36 me RF to 14 me RF presented to the mixer 
should be 8 or 10:1 for the mixer to work 
most efficiently and give eonect output. 1 
originally tried injecting the 14 me RF thru 
a tuned circuit with link coupling at the 
screen of tlie 5763 but I found there was too 
much RF available and too much appeared 
in output of amplifier due to mixer apparently 
being over driven at that frequenev'. Actually 
cathode injection is easier and retjuires one 
less timed circuit to fool with. 

The linear amplifier used is a standard type 
and either a 2E26 or a 6146 may be used 
depending on bias voltage and high voltage 
available. For a 500 volt supply and a 2E26, 
us shown, the bias should be between —1.5 & 
—22 volts; a 2'2}s volt miniature hearing aid 
or photoflash batter\' works nicely and may 
he permanently soldered into the unit as it 
will last for almost shelf Ufe. For a 500 to 800 
volt supply and a 6146, bias should be between 
—40 & —50 volts with a 300 volt source for 
other stages. The screen voltage in either case 
is a regulated 210 volts. I did not find neutrali¬ 
zation necessarv' in my unit but depending on 
tubes used and the builders contructional prac¬ 
tices, it may be necessary in some units. 

General constructional details are left to the 
individual builder but I will stress again the 
need to keep all leads as short as possible. My 
jiower supply was made from a TV power 
transfonner, surplus filter choke, and 4 50^ 
silicon diodes (750 ma @ 750 piv). The cabinet 
for the unit was hand made using aliuninum 
angle and sheet aluminum, dimensions made 
to duplicate the lOB cabinet. After testing, the 
only meter used in the final unit is a 0-1 DC 
ma with a standard diode detector indicating 
actual RF output at antenna connector. The i 
only control brought out to the front panel is 
the final tuning other than power supply 
switches and pilot light. 

In six weeks of use I have had many com¬ 
pliments on the unit. Its total cost to me was 
the aluminum angle and the piece of self- 
adhesive vinyl which decorates the front panel, j 
however, even buying parts new, tlie cost 
should not nm over $20 or so. Plans are now j 
in the making for a two meter unit. j 

Good luck on VHF SSB and I wiU look I 
forward to seeing vou on six or tw^o. 

. . . K0AHD 

Coib 

1 

LI, L2 . . . 9T #20 wound on % inch slug tuned coiL 
Resonate at 36 me, i 

L3 . . > 6T #20 wound on % inch slug tuned coil* 50 me. 
L4 . * i 3T #18* 1 inch diameter, PIC 1746. 

L5 . . . 2T #20 link inside L4. 

PCI < • . 4T #20 on 47 ohm 1 watt resistor. 






VARIABLE 
FREQUENCY 
ANTENNA SYSTEM 

This ejvclosive and amating system 
possesses ffte unique property of 
an even performance over all fre¬ 
quencies between 1.4-30 Mc/s. 

Every JOYSTICK System is supplied complete 
with feeder and on antenna matching unit'— 
selected by you to suit your personal set-up. 

It IS ready to go on the air and gives an un¬ 
precedented Hift' to signal strengths especially 
for 'cliff' end "cove' dwellers—EVEN FROM 
UNDERGROUND! Naturally the advantages of 
using the 'JOYSTICK' 'up-in-the-clear' are even 
greater! 

4,000 licensed stations ond SWLS all over the 
world have olready found that this is the first major 
break-through for 20 years in the field of aerials. 

The performance for such o compact unit is stag¬ 
gering. Even the skeptics have been convinced once 
they have understood the basic |)rinciple5 and hove 
followed the simple 'load and dip' procedure given 
in the instructions. 

NEW JOYSTICK RANGE 

There is now a whole new range of Joystick Systems—mode 
to match your QTH, your rig and your pocket! The SYSTEMS 
cover TX/RX, SWL, indoor and outdoors, mobile and even a 
new JOYMAST! Made only in the finest matoriols the SYS¬ 
TEMS are reliable and permanent! 





ZL4GA 

WORKS G5WP 
ON 80 METRES 


INDOORS—2UGA"s JOYSTICK got him 569 on 3.5 mes from 
GSWP on 21st February, 1965 at 0650 GMT. Alan had worked 
VE7BIY on 3.5 mes ot 559 ond also logged 59 countries on 
14 m cs by that date, including LU1HBS and 9M4LF, Tesfi* 
moniaii continue to pour 


Partridge operate o rigid, 
100% Money Back Guaran¬ 
tee if you're not completely 
satisfied! 

READ ALL ABOUT IT! 

This ticket will bring you the new brochures by return of 
post! 
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Please send brochures ond testimomafs. 

Address ....... 

City ... State .... Zipe Code ...... 

Partridge Electronics, Ltd. 

PROSPECT RD., BR0ADSTA1R5. KENT, ENGLAND. 
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CUT OUT THIS FULL-SIZE PHOTOGRAPH OF A DR-30 
PASTE IT ON THE FRONT OF YOUR PRESENT RECEIVER 
SOMETHING LOOKS RIDICULOUS, DOESN'T IT? 

But go ahead and dream about what you might have ... 


SELECTIVITY; that switch gives a choice of a 2.1 kc 
Collins mechanical filter for SSB^ a really sharp crystal 
filter for CW, and even a wide position (5 kc) for the 
AM hi.ldouts ond VHFers. . . 


FREQUENCIES: a twist of that bandswitch puts you on 
ony of the 80, 40, 20, 15, and 10 meter bands (no extra 
crystals to buy), the inhabited portion of 6 meters, 
WWV at 10 Me, and there's still room for two more 
550 kc segments between 4 and 54 Me. . . 


SENSITIVITY: that field-effect RF section pulls in the 
weakest signals on the band (.6 |Xvolt for 10 db s/n) 
even on short or temporary antennas. . . 


STABILITY: with a solid 3/16" extruded aluminum 
chassis and xtol controlled oscillators, of course it's 
rock-like. A receiver as useful—in so many woys and 
pieces—os the DR-30 has to be tough, dependoble, and 
accurate, ft's designed end built that way. . . 


QUALITY: Teflon wiring, gloss-epoxy circuit boards, 
boll-bearing backlash-free tuning device; 634 of the 
finest parts avoiloble in an integrated performonce 
package. , . 

AND ALL THE REST; thot noise limiter thot lets a tiny 
2-microvolt signal sneak out from under that 40-over 
nine ignition noise so that you wonder how many signals 
you've been missing tilt now . .. the T-notch for squeez¬ 
ing out heterodynes ... the built-in 100 kc crystal cali¬ 
brator . . . ond so very much more. . . 

But don't corry your dreams too for—don't start tug¬ 
ging on things in your receiver to find why it doesn't 
perform like ours: the DR-30 is the only one with plug¬ 
in modules for all active circuitry. 

If you like to pretend, we'll send you photographs to 
paste everywhere. 

We'd rather send you the real thing. 

For only $389.50, ISNT IT RIDICULOUS to settle for 
anything less? 
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state DAVCO DR>30 communications receiver 
now with FIELD-EFFECT transistors 



The all solid 


for maximum sensitivity with free¬ 
dom from cross-modulation and 
overload problems. A spectacular 
advance in communications tech¬ 
nology—made available to you in 

the DR-30. 

The DR-30 is IVa" x 41 / 3 " x 
and weighs eight pounds. It op¬ 
erates from 12 to 16 volts DC and 
draws about 150 ma without the 
panel lights. 

DAVCO products are available 
direct from the factory and are 
fully guaranteed. The price of 
$389.50 includes insured AIR 
shipment within continental USA. 
Export orders are welcomed. A 
Time Payment plan is available 
($17.50 per month after 10% 

down; write for details). 





Professional users: the precision 
performance of the DR-30 makes it 
an outstanding laboratory and re¬ 
search instrument. Write regarding 
your particular frequency require¬ 
ments and other specifications. 


Write for our new 
technical brochure: 



DAVCO ELECTRONICS, INC. 

P 0 Box 2677 2024 S. Monroe St. Tallahassee, Fla. 32302 Phone 904-224-4322 
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Bill Smith K0CER 
1301 Churchill 
Sioux Foils, S.D. 


The VHF Newcomer 


Since the initation of the V'HF column in 
this magazine I have receiv^ed a number of 
letters from new licensees, and some that 
were not so new, asking for information on 
how to get started on VHF. 

After looking through several years of the 
amateur publications it is obvious why these 
letters were received. The newcomer to VHF 
has been virtually ignored in the maze of 
pump oscillators, moonbounce, satellite an¬ 
tennas and the like. Granted, this reflects the 
advancement of the state of the art, but 
doesn’t offer the neophyte the information he 
needs. 

All of the questions have centered around 
the basic pieces of equipment . . . transmit¬ 
ters, receivers, converters, antennas and trans¬ 
mission lines. 

This article is intended for the newcomer 
and I hope it will offer a suggestion and 
answer or two. 

In general, bandsuitching transmitters for 
VHF are inefficient because of the wide sepa¬ 
ration of the frequencies involved. 

You will notice very few of the construe- 

w 

tion articles include bandswitching rigs. They 
are generally more complex and less efficient 
than single band equipment. There are a 
number of excellent single-band transmitters 
described in the VHF handbooks. 73 Maga¬ 
zine and QST. 

The only draw-back of a single band 
transmitter is that you will have to decide 
which band you want to operate, or build 
two rf sections and use common modulators 
and power supplies. 

Which band should you choose? This de¬ 
pends entirely on you and what you want to 
do. However, I would suggest you select 
either six or two meters because things are 
not as sticky on these frequencies and they 
offer a good place for practical experience 
before tackling the higher frequencies. 


You fellows who live in high population 
areas will find activity on either band. Those 
of you who live in more sparsely settled areas 
should check around and find out wliich band 
is being used most, unless you care to 
pioneer. 

Six meters will offer consistent ground- 
wave contacts over a one-hundred mile 
radius or so depending to a large extent on 
how much power and how good of an antenna 
you’re using. Some of you will disagree with 
that statement, but remember I’m talking 
about an "average” station operating under 
“average” band conditions. 

During the late spring and early summer 
months, and again in December, (although it 
can occur anytime) sporadic E becomes the 
fancy of the six meter man. Signals, propa¬ 
gated in the E layer, can cover distances to 
about 3,000 miles with exceptional strength 
from even extremely low-powered transmit¬ 
ters. 

*F’ la)j’ei openings occur during years of 
high sunspot activity and a number of sta¬ 
tions have worked all continents and many 
countries. These signals are similar to those 
propagated on the low-frequency DX bands. 

Another form of propagation, which you 
can’t believe until you liear, is auroral reflec¬ 
tion. Under certain conditions, radio signals 
can be reflected off the auroral curtain and 
cover distances up to several hundred miles. 
AM signals are badly demodulated by the 
aurora. CW or SSB is a necessity. 

There are other forms of propagation 
available on six meters, but most are beyond 
the scope of the beginning VHF operator. 

Two meters offers some of the same types 
of propagation as six but comparisons are 
difficult. 

In general, groundwave conditions are 
somewhat better than six with tropospheric 
bending entering the picture. At times, this 
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FOR ANY C.B. OR HAM ANTENNA 
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POSTPAID 

• 

MODEL Cl03 
STANDARD 
BALL MOUNT 

• 

MODEL C750 
HOLE 

MODEL C375 
HOLE 
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y 




/ 


NO BODY HOLES ARE NECESSARY 

FASTENS TO DECK LID IN MINUTES 

SUPERIOR GROUND PLANE EFFECT 

RADIATION EFFICIENCY INCREASED 
100% OVER BUMPER TYPE MOUNTS 

CHROMED RIGID TEMPERED STEEL 


SPECIFY MODEL AND/OR ANTENNA STYLE 
DESIRED WITH CHECK OR MONEY ORDER FOR 
$6.95 (MICHIGAN RESIDENTS ADD 4% SALES 
TAX) SHIPPED PREPAID WITH MONEY BACK 
GUARANTEE. DEALER INQUIRIES INVITED. 


MOBUe ANTENNA MOUNT INC. 







P. O. BOX 277 ALGONAC, MICHIGAN 



allows contacts over several hundred miles 
with strong signals. 

Sporadic E skip can, and has, happened on 
two meters but it is not common. When it 
does, signals are similar to six meters. 

It is doubtful if ‘F’ layer openings ever 
occur on two meters because solar radiation 
would have to be extremely high. 

Auroral propagation on two is similar to six 
although signals usually are not as strong. 
However, at times there will be auroral prop¬ 
agation on two when there is none on six. 

Also, there are other forms of propagation 
on two meters but they fall under the same 
classification as stated about six meters. 

These comments about propagation arc 
intended as only a rough guide as to what to 
expect, there are exceptions and volumes 
have been written on VHF propagation. Much 
is still to be learned about propagation on 
these frequencies. 

Transmitting powers of 25 to 50 watts are 
generally adequate on both bands for the 
t>^es of propagation mentioned. High power 
does help and you will probably want several 
hundred watts after you get your feet wet. 

By all means have your transmitter capable 
of CW operation as well as phone. For a 
given amount of power CW will cover more 


miles per watt than AM phone because jjone 
of the power is wasted in generating side¬ 
bands unnecessary for communication. Don’t 
.shy away from CW. It is fun and the majority 
of VHF’ers use slow speed CW or will slow 
down if you ask. Slow speed CW is helpful 
on long-haul groundw'ave work when signals 
are rapidly changing in strength. 

When building your modulator, figure how 
many watts of audio you think you will need 
and then double it. Audio, or lack of it, is 
probably the biggest single fault to be found 
with VHF AM rigs. A well modulated signal 
will be readable even though the strength 

mav be near the noise level. Those of us who 

#■ 

hav'e operated on the VHF bands have tuned 
many signals that were strong enough to 
work but because of lack of audio were no 
more than a senseless carrier. I can not stress 
the need for plenty of modulation too highly! 

Now for the station receiver. Most of you 
have a separate receiver of one kind or an¬ 
other in vour shack. Whether or not it will 
do an acceptable job on VHF is another 
thing. 

\’'er\ lew of the so-called all-band receisers 
are really good in their VHF range (unless 
they have a built-in converter) but will sati.sfy 
most newcomers. The u.sual shortcomings of 












































these receivers are lack of image rejection, 
stability and calibration as well as high noise 
figure. 

The most common receiving system used 
by experienced VHF operators is a communi¬ 
cations type of receiv'er with a crystal-con¬ 
trolled converter feeding into one of the ham 
bands (if) at 40 meters or higher depending 
on the recei\'er and how it functions on the 
higher bands. The if that is probably used 
the most is 14 megacycles, or if you have a 
receiver in the Collins class a 26 or 28 mega¬ 
cycle if would be the best choice. 

There are many good used receivers avail¬ 
able for the same money, or less, than you 
would pay for some new receivers which 
would not serve your purpose nearly as well. 
Read “Evaluating Receivers” on page 52 of 
the December 1964 issue of 73 for some 
good tips on bu>ing a used receiver. 

What kind of a converter to put ahead of 
the receiver? If you have a well-stocked junk 
box, or know someone who has, you may want 
to build. All of the magazines and hand¬ 
books have circuits and construction informa¬ 
tion. Briefly, use good components, plenty of 
shielding, short leads and take your titne. 
Whether you build around tubes or transis¬ 
tors is up to you of course. However if you 
choose tubes, I’d suggest Nuvistors , . . and 
there are many transistors available that will 
give the best Nuvistor a run for its money. 

If you don’t have the necessary parts and 
have to buy tliem you will probably be ahead 
(dollar-wise, not know-how) to buy a com¬ 
mercial converter. There are many available. 
Some are good, some are not. I’m not going 
to mention my choice as being the best for 
obvious reasons. Most of the Nuvistor models 
are pretty good. Mass production does not 
allow every manufacturer to align a piece of 
equipment perfectly for competitive cost rea¬ 
sons, Depending on the band and whether 
or not it has a built-in power supply, you can 
expect to pay $35 to $55 for a good con¬ 
verter. Check around with some other 
\nFIF’ers and determine what they are using 
for a converter. 

Dollar for dollar, you are likely to improve 
your VHF station the mo.st in the converter 
and antenna departments. 

Now about tho.se controversial pieces of 
aluminum known as antennas. The various 
VHF handbooks and amateur magazines have 
several excellent configurations which can be 
built with materials starting at about $5. 

I believ'e it would be safe to sav that most 
\TIF operators, except some of the old-pro 
DX’ers, buy a commercial antenna. 

Here is a place where you can really get 


“taken-in” if you believe all that some manu¬ 
facturers claim in the way of gain and front- 
to-back ratio. Ask around and do some read¬ 
ing. 

Obtaining a good beam solves only half 
the antenna situation. The installation de- 
serv'es careful consideration. 

Use a good quality of coaxial cable or twin¬ 
line. Both come in various impedances, mate¬ 
rial, loss factors and prices. If you choose 
coax make it the polyfoam variety, RG-8 for 
52 ohm or RG-11 for 72 ohm. Don’t use 
RG-5S or RG-59 because they absorb too 
much received and transmitted RF at VHF 
frequencies. And if you .select twin-line, se¬ 
lect the type intended for transmission pur¬ 
poses, not the so-called TV stuff. It also ab¬ 
sorbs too much precious RF. Connectors? The 
UHF type will get you by, but types N and 
BNC are better. 

Now that you have a beam, feedline and 
connectors, where to put them? You can’t 
put the beam up too high. Your pocketbook 
will dictate how high it will be. If you can't 
get the beam well up in the air, at least mount 
it several wavelengths from the nearest tree 
or utility line. Botli will tend to absorb .sig¬ 
nals, and in the case of power lines, introduce 
noise into your i 3 ceiving system. Many have 
done very well with a beam mounted in the 
clear and only 25 feet high, but a 40 foot 
height is a reasonable place to start. 

No matter where, how high or what type 
of a support you choose, you will want to be 
able to rotate the beam. Almost any of the 
TV rotors will handle a VHF antenna of the 
type we are talking about. Some offer thrust- 
bearings for added strength or they may be 
purchased as an accessory for a small amount. 
And choose one that has a direction indicator 
of some type. 

On the other hand, if you’re not able to 
purchase an automaHc rotator there is al¬ 
ways the “ann-strong” method, (turning it by 
hand.) But who likes to go outside when it is 
20 below zero or raining. It never fails. 

Well fellows, that’s it in a nutshell. You 
can get on VHF for as little or as much as 
you wish, it is entirely up to you. There are 
many kilocycles in the VHF spectrum just 
waiting to be used for experimentation or 
cros.s-town, QRM-free QSO’s. 

I hope this article has answered some of 
the questions you newcomers have, and if you 
have any specific questions drop me a line. 
I’ll try to answer them or refer you to some¬ 
one who can. That is how W0PFP gave me 
my start 8 years ago. 

Good luck to von on VHF. 


. . . K0CER 




TRANSCEIVER HIT PARADE 





SB-34 


Use our tailor-made 
time payment plan. 


DRAKE 


TR 4 Tronsceiver 

585.00 

AC 3 AC Supply 

79.95 

MS 3 Speoker 

19.95 

DC 3 DC Supply 

129.95 

Mk 111 

6.95 

EICO 



EICO 753 Transceiver Kit 

179.95 

EICO 753 Transceiver Wired 

299.95 

EICO 751 AC supply speaker 


console kit 

79.95 

EICO 751 AC supply speaker 


console kit 

109.95 

EICO 752 DC supply kit 

79.95 

EICO 752 DC supply wired 

109.95 

HALLICRAFTERS 


SR500 Tornado 

395.00 

P500 AC Supply/speaker 

109.95 

P500 DC Supply 

149.95 

NATIONAL 


NCX 3 Transceiver 

299.00 

NCX 5* Transceiver 

585.00 

NCX 5 Mark II Tronsceiver 

685.00 

NCXA AC suppfy/speaker 

110.00 

NCXD DC supply 

119.00 

* Modified, similar to NCX 5 

Mark II 

SBE 


SB 34 

395.00 

SB 2LA 

249.50 

SB 2MB 

12.50 

SB 2V0X 

34.50 

SB 2XC 

24.50 

SBE Mike 

14.50 

SWAN 


Swan 350 

395.00 

Swan 512 DC Supply 

145.00 

Swan 117C AC Supply 

85.00 


/ - 

I Write for our Special 


Transceiver Packet 



TR-4 


350 


Hi OM: 

Our amateur business continues at a high level. We are 
urgently in need of trode ins at this time. There never 
was a better time than now to trade for new equipment. 
Plea se phone or write us todoy. 

73. Stan Burghardt W0BJV 

PRICE k 


CENTiMEG 432 MC Convarter 14-18 IF (new) (Reg. 89.59) 
CENTtMEG 432 MC Converter 50-54 IF (new) (Reg. 89.50) 
CENTRAL ELECTRONICS 20A SSB Exciter 
CENTRAL ELECTRONICS Deluxe VFO 160-15 mtr 
CENTRAL ELECTRONICS Deluxe VFO 160-10 
CLEGG 99’34 6 meter Transceiver 
COLLINS 30L-1 Linear 

COLLINS 32S-3 & S16F-2 Transmitter & AC Supply 

COLLINS 32V1 Transmitter 

COLLINS 32V3 Transmitter 

COLLINS 75A4, 2 fitters, matching speaker 

COLLINS 7SS-3 Receiver 

COLLINS KWM-2 Transceiver 

ELMAC PMR-^ *4oblle Receiver with Supply M-1050 12 volt 
ELMAC A67 Mobile Transmitter 

HALLICRAFTERS MR-150 Mobile Mounting Rack SR-150-new 
HALLICRAFTERS S-120 Receiver 

HAMBOARDS Transistor 2 meter Conv. 28-32 IF (new 44-95) 

HAMMARLUND HQ-170A Receiver 

HEATH DX-lOO Transmitter 

HEATH DX-IOOB TransmiHer 

HEATH HW-12, HP-13 & HP-23 Supplies 

HEATH QF-1 "Q” Multiplier 

HEATH VF-1 VFO 

HUNTER BANDIT 2000A Linear Amplifier 

JOHNSON ADVENTURER Novice CW Transmitter 

JOHNSON COURIER Linear 

JOHNSON RANGER Transmitter 

JOHNSON VIKING II Transmitter 

JOHNSON 122 VFO 

JOHNSON VALIANT I TransmiHer 

KNIGHT T-60 TransmiHer 

KNIGHT V-44 VFO 

LAKESHORE BANDHOPPER VFO 

MORROW MB-5GO TransmiHer 

NATIONAL HRO-SOO & Matching Speaker—like new— 
NATIONAL NCL.2000 (demonstrator) Linear 
NATIONAL NC-98 Receiver and Speaker 
NATIONAL NC-173 Receiver and Speaker 
RME DB-23 Pre-selector 

REDLINE 432 MC Deluxe Conv. & Supply 50-54 MC IF (new) 

(Reg. 169.00) 

SBE SB-2LA Linear 
SBE SB-33 

SBE SB-33 Mounting Rack 

SB.34 Demonstrator 

SBE SB-34 Mounting Rack 

SWAN 240 Transceiver with both supplies 

SWAN 350 & AC Supply Demonstrator 

SWAN SW 12 DC Supply 

WEBSTER BANDSPANNER Mobile Antenna 


S 49.00 
49.00 
119.00 
24.00 
39.00 
99.00 
375.00 
665.00 
139.00 
229.00 
495.00 
449.00 
750.00 
69.00 
49.00 
29.00 
39.00 
19.00 
249.00 
99.00 
129.00 
189.00 
5.00 
15.00 
349.00 
29.00 
139.00 
109.00 
99.00 
25.00 
189.00 
39.00 
19.00 
49.00 
49.00 
1095.00 
549.00 
85.00 
85.00 
25.00 

99.00 

219.00 

250.00 

7.00 

349.00 

9.00 

379.00 

449.00 

69.00 

19.00 


k Thett pricBt an subjact to 10% diseoant for 

oath aad no trade in! 


WRITE FOR LATEST REVISED BULLETIN 

ISSUED MONTHLY 

Box 37A Wafertown, So. Dok. Phone 605 886-5749 



America’s Most Reliabie Amateur Dealer. 



























Gus Browning W4BPD 


Gus: Part VII 


In last month’s issue 1 had cleared Czech 
customs with the assistance of my Red Star 
badge, or an Auspice Day, or my usual dumb 
look, I was on my way to Munich, Ger¬ 
many, to see some of my friends. After 
an uneventful train trip (at least it was 
uneventful after getting in Germany) the 
train arrived in the big Mmiich railroad 
station at midnight. 1 wandered to any 
number of hotels and found that it was im¬ 
possible to get a room. Some sort of inter¬ 
national convention was taking place and all 
the hotels were filled. Now what would you 
do at this ungodly hour of a chilly night in a 
strange city? Well, back to the railway station 
I went and walked up to the ticket window 
and said, “Give me a ticket to Vienna, please!” 
After about 4 or 5 hours’ wait I was on my 
way to Vienna. After that it was Zagreb, 
Yugoslavia; Sofia, Bulgaria; Bucharest, Ru¬ 
mania; Budapest, Hungary; Warsaw, Poland; 
Copenhagen, Denmark; back through Ham¬ 
burg and Frankfurt, Germany; on to Luxem¬ 
bourg. Then Paris and to Andorra in the 
Pyrenees; Lisbon, Madrid, Barcelona, Gibral¬ 
tar, Ballarec Islands, and Marseilles, and on 
tf) Viemheim, Germany to visit Hans DL3JJ. 

Up to now I had only been a tourist ever 
since I had left Munich with their fiUed-up 
hotels. I had no one to visit in these countries 
between Munich and Viemheim; I had not 
vet received iny equipment. These trips 
through Europe were by train and bus, the 
costs being very low, and I had a wonderful 
time iusl .seeing these places, if for only a 
few days at each spot. I had no definite 
schedule on this portion of the trip; I just 
stayed at each place until I figured it was 


time to move on. Incidentally, tliis is the best 
way to make any trip if you have the time and 
are not in a hurry trying to meet a tight 
schedule. 

I got off the train at what I thought was 
Viemheim; later on I found that it was some 
other ‘heiin not spelled with Viein. To be 
truthful, I was not pronouncing the name 
properly to the train conductor and he let me 
off the train at what I suppose was some town 
that I was kind of pronouncing. Now this was 
about 5 a.m. No one was at the railway sta¬ 
tion and I wandered up the street of this little 
German town. Very few people were on the 
streets at that hour. I asked a policeman how 
to find DLSJJ’s home, and he spoke no Eng¬ 
lish at all. I continued up the street trying to 
question other people, and not one of them 
spoke any English. Finally I stopped in a 
service station and the attendant could not 
speak English either, hut while 1 was trying 
my very best to talk with him and not get¬ 
ting anywhere at all, a truck stopped in for 
some gasoline and this driver did speak fair 
English. He even offered to take me to 
DL3JJ’s QTII, which was about 20 miles out 
of his way. 

Upon arrival there I found tliat Hans had 
a small electronic manufacturing business in 
his back yard, but that Hans was away on 
business. Working for him, however, I found 
Mahmud SUIMS who welcomed me, took 
me down to a nearby small, very neat Ger¬ 
man Itotel and checked me in and in the eml 
paid my hotel hill for me. Mahmud gave me 
a note written in Arabic with a telephone 
nnmber. He told me when I arrived in Cairo, 
Egypt, to call this number and I would be 
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tiikeii ( iiin fif in good style. I Ians was bniUlin^ 
s<inie nl die very nicest precision measuring 
e(|uipmeiil J have ever seen. Direction find¬ 
ing units for their FCC w'as an item he was 
making wlien I was there, a ver\' beantiful 
piece of gear. 

Mahmud was just as nice a fellow as 1 had 
thought he was when I worked him on CW. 
1 have found that everyone I had QSO'ed. 
even on CW, and formed an opinion of usu¬ 
ally' was the type of fellow I expected him to 
be. I cannot say the same holds true of ho^^' 
>'ou picture people to appear. This will fool 
you, and I mean nearly every time. 

^ » if 

Alter spending a v'erv' pleasant few days 
witl) Mahmud, meeting Hans’ veiy sweet 
mother and a \U chap that also works lor 
Hans, 1 departed for Xienburii to \isit Hadi 
DJ2PJ. 


1 lonnd tliat Xienburg was another typical 
small Cierinan town where nearly ev'eryone 
knows everyone else. All the people I met 
there through Hadi’s introduction were most 
Iriendly. They offered me Ciemian beer, 
which I very gracefully turned dowTi since I 
am a 100% non-drinker of anything contain¬ 
ing alcohol, so we all had a cup of good Ger¬ 
man coffee. Sometimes I even ran into a 


Coca Cola. Hadi speaks very good Englisfi, 
I understand he teaches it in school. His par¬ 
ents were very friendly and nice to me*. I 
stayed at his home and did a little operating 
ol hi.s station. After spending a most enjoy¬ 
able week with Hadi and his family 1 de- 

«r 

parted, again by train, for Hamhnrg and an¬ 
other short eyeball QSO with Cus DT677 
and his nice XYL, Helene. 

phone call to Amsterdam Airport in¬ 
formed me that my radio equipment had ar¬ 
rived and was QRX for me to pick up. OflF to 
.Amsterdam by train. Upon arrival I immedi¬ 
ately took a taxi to the airport and located 
my equipment w'ithout any trouble at all. Yes, 
locating the equipment was no trouble, but 
getting it was the rub! In fact, they more or 
less told me that they would not release it to 
me. I tried to tell them that I was on my wav 
to Monaco and that was where I wanted to 
use it. They said FB, we will air freight it to 
you down there. I asked them how about 
sending it by train. But when they told me 
the costs to send it by train I was floored. 
There were all kinds of charges tacked on: 
airport handling, railway charges, the charges 
down in France, tax and other charges. In 
the end it was much cheaper to have it sent 
on down to Marseille bv air freight. 

I was learning a little about some of the 
many troubles and costs of shipping things 
around instead of carrying them with y^ou as 


.surplus l)agg;igL‘. Ol euur.sc, surplus I>:iggugc 
costs more, !>ul alter giving many thoughts 
to the various difficulties vou run into when 
things are shipped separately, it’s by far a 
Ijetter idea just to pay the added costs of air 
freight. Then you don’t face the problem of 
your equipment not being there when you 
arrive, and customs is a lot less trouble when 
you have things along with you. As a rule 
customs at the airports is in just as big a 
liurry to let you pass through as you are. 
Ceiicrally they don’t have any place to store 
things at the airport and this makes them 
want you to take your equipment along with 
\'on. Of course, cut do\vn every single ounce, 
because in the end they will co.st \oii bucks*! 
1 know nearly everyone who makes a trip 
abroad takes by far too much clothing, just 
as 1 did at the beginning. Somewhere during 
nn trip 1 sat down and gave lots of thought 
to this big batch of clothing 1 was lugging all 
over the world and decided I was going to 
cut this to the bone. 1 shipped home every¬ 
thing I had with me except the following 
items: 3 pairs of tmdershorts, 3 undershirts. 
3 shirts, 3 pairs of pants, one pair of shoes, 3 
pairs of socks, one sweater, and one dress coat. 
You can put all this in a small air passenger 
bag. Right now I have even cut this down to 
iust two changes of clothing. Be sure every¬ 
thing you have is the \'ery best you can l)u> 
and is clrip-drv; wasli your clothes every 
night and hang them np over the bath tnli 
(if there is one) and the next day you again 
liave two change.s of clothing. Of course, if 
you are going to be where it’s cold you liave 
to carry a few heavier things with you. It s 
achially a lot cheaper in the end to carry the 
hare essentials and Bl’Y what yon need along 
the wav. 

W'ell, after shipping my equipment frem 
the .Amsterdam .Airport I boarded a train and 
made a slow trip on through Holland, Bel¬ 
gium. and France on down to Marseilles. 
Upon arriving there I checked into a small 
hotel and waited three or four days theie for 
Leny (then VQ4GT-ex-VQ8CB and VQ8AB ). 
his XYL Lillette and daughter Gertie to ar¬ 
rive. It was quite an experience there. I hung 
around some of the waterfront xflaces looking 
at all those people drinking all that wine and 
I saw some of the doggondest dancing I had 
ever seen. They called it “The Apache,” and 
it’s real rough stuff. They throw tlie girl down, 
pull her up by the hair, slap her face and 
also slap other parts of her, and a lot of other 
rough stuff like that. But she likes it and 
keeps coming back for more! 

Leny and family arrived and we met for the 
first time, after the many QSO s we had had. 
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We each had written the other as many as a 
hundred letters, exchanging photos of our 
families and I thought we knew each other 
quite well. I had told Leiiy all about my exact 
financial status and everything else about me 
that 1 could think of. I don t know what kind 
of fellow he expected to see wiien he met me, 
but here I was, a little fellow livijig in a cheap 
liotel, pinching every penny. I was not the 
Rich American that people usually expect to 
meet overseas. Any of you fellows who know 
me personally know I don’t try to put on a 
Big Front just to impress people. 1 try to 
always be humble and as unassuming a fellow 
as possible. To put it mildly, I think Leny 
and family were a LITTLE bit disappointed 
in what they met. In the end, though, we all 
had a fine stay in South France, traveling all 
over in Leny’s new Volkswagen helping to 
make the mileage high enough so that he 
could take it back to Kenya with him as a 
“used car.” As it turned out, Leny took me all 
the way to Monaco. 

There I went to the Hotel Le Siecle and 
told the man behind tire desk I was a radio 
amateur and wanted a room. He said, “Yes, 1 
have been expecting you and I have a room 
on the top floor waiting for you.” At the mo¬ 
ment I thought this was rather odd, because 
I had not told anyone I was going there, but 
to save an argument I just kept my mouth 
shut. We went up by a stair case that ended 
up right on the roof. There were four nice 
25 or 30 foot poles lying on the roof (it was 
a flat cement roof with a wall around it). 
There were even four metal bands mounted 
on this cement wall for the poles to be 
mounted ini I was taken to room 39, where 
there were two tables end-to-end at the back 
window to set equipment on. He said he had 
fixed it all up for me to use! I could see that 
DX’pediting in Monaco was going to be a 
lead pipe cinch; everything was all set for me 
even before I got there! The manager told me 
he always gave hams room 39. 

That afternoon I was directed to the Min¬ 
istry of Finance to see about my license. I 
walked in and told the pretty French secre¬ 
tary what I wanted, filled out an application, 
and was told to come back the next dav at 
ten o'clock to pick up mv license. This one 
was “duck soup.” The next day I picked up 
the license and my call sign was 3A2BW. 
This, incidentally, was the easiest place in all 
my travels to get a license. 

Up on the roof 1 went and in a very .sTiort 
time I was on mv first DX'pedition tryout! 
Back then 3A2 was still on the relatively rare 
list and I wish 1 could tell vou the thrill of 
lieing the chased, instead of the chaser. .After 


getting on the air I had a chance to try out 
all the many ideas I had had for all these 
years as to how to operate a DX'pedition the 
right way. In many ways my ideas were good 
and some of tliem I found were no good at 
all. For one real surprise I had never given 
much thought to how bad European T-7 QRM 
could be, the many lids that kept calling on 
my own frequency, the UA boys insisting on 
giving me their name and telling me tlieir 
power was 200 watts (most seemed to be 
named Vlad at that time). And what stopped 
me was they all insisted on my giving them 
my name, power, QTH, etc. 

At Monaco I took out my little hand com¬ 
pass to .see how the lay of the land was in the 
direction of the USA. I found that the high¬ 
est mountain, the one that was the closest to 
me, wa.s in the exact middle of the path. If 
ever I go back to Monaco I want to try my 
very best to operate from that neck of land 
tliat protrudes into the Mediterranean Sea, 
which would give a very fine signal path to 
everyone in ALL directions. The prices, the 
food, and the service at the Hotel Le Siecle 
are very nice, but for a good DX’pedition it’s 
no good until someone removes that great 
big mountain. When you can't move the 
mountain YOU move! 

Departure time arrived; vve packed up 
everything and boarded the train that waj; 
taking us to Milan (on our way to Campione 
d’ltalia, INSIDE Switzerland. I ^ thought 
maybe a new country, but it wasn’t). Well, 
this train stopped when it arrived at the 
Italian-French border and the fun began. If 
you want to cause a lot of excitement, trv 
going into Italy with tw^o suitcases full of 
radio gear, one of the pieces being a transmit¬ 
ter with markings for key, mike, antenna, 
etc., very plainly marked on the front panel. 
I had put a deposit with the French customs 
upon my arrival in France; at the border 
check point thev had ffiven me back this de¬ 
posit and T had walked through a little gate 
that separated Fran*';e From Italv, Now the 
Italians upon finding me with this equipment 
said that I couldn't bring it into Italv withmit 
an import license and to carry it back through 
the gate into France. Back I w'ent with mv 
suitcases. Then French customs said, ‘Ton 
can’t bring that to France without an import 
license!” Well back and forth I went aiiv 
number of times. Finally I inst put mv suit¬ 
cases down in the exact middle of that door. 
Neither of them seemed to like this, but it’s 
a sort of no man’s laud and thev could not 
do anything about it. BOY, 1 WAS LEARN¬ 
ING, T sine was! The biggest fly in the 
DX’pedition ointment is .ALW.AYS customs. T 
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vvouder il that small neutral zone between 
1* ranee and Italy would count as a new one. 

Well after about a six hour delay and many 
)hone calls to Rome we w'ere permitted to 
jring our equipment through, but a deposit 
of something like $169.00 was required (this 
was sometime in late 1959 AND TO THIS 
DAY Italian customs still has that deposit of 
mine!). Rut we (Valdo IlIN and I) w-ere on 
our way to Campione d Italia ICIIN was the 
call sign issued to us. 

The train was one of tliose coal burners and 
with all the tunnels in northern Italy, it’s a 
wonder w-e all w'ere not stifled to death; some 
of these tunnels are quite long and the trains 
ahvays go slowly through them. Some¬ 

times they would stop for maybe five min¬ 
utes right ill the middle, and you thought 
you would sure enough stifle with all that 
smoke from tlie engine. My lasting impres¬ 
sions of northern Italv, and in fact nearlv all 
the rest of Italy are: there are lots of verv 
small villages; each one, even though it looks 
ver\ drab and about to shrivel up and disa[)- 
pear, has a great big Catholic church; tlieie 
are Catholic priests everywhere. Grape ar¬ 
bors! Oh. yes. they have them by the hnn- 
dreds of acres, all over the place. All for 
making that Italian vino. Italian women like 
to talk and talk especially on the trains; its 
always a talking marathon on these trains with 
these ladies. Everyone drinks their vino; 
sometimes a big bottle is all gone with a meal. 
I thought for sure that every place would 
serve spaghetti with nearly every meal, but 
do you know, I had a hard time finding a 
good spaghetti dinner in all of Italy. Just like 
I had a hard time finding sauerkraut when in 
Germany. 

While walking down the street in Milan, 
right in the middle of the city on top of its 
highest building (I guess it was about twelve 
stories) I saw the doggondest thing-a five or 
six element 20 meter heam up on top of a 70 
foot tower. Brother, this fellow had himself 
a real site for his heam, I asked \’aIdo w'lio 
lived there and he said Bruno IIRIF. Later 
on—about three years later on—I visited Bruno 
and will tell vmu all in a later chapter of one 
of the world’s best ham stations. 

After spending one night in Milan, off we 
were for ICl-land bv bus. At the Swiss bordei 
there were those customs fellows again. But 
upon producing our license for Campione 
d’ltalia W'e were permitted to pass through 
without any difficulw at all except a deposit, 
which they gave back when w'e left. 

Upon arriving in Campione dTtalia we 
found our little hotel—tlie oiilv one in town— 
with OIK' of those iinpo.ssible roofs. So wc 


ended up with just about the worst antenna 
that T have ever tried to use. The hotel room 
W'e had was on the third floor. The 20 meter 
dipole was a length of antenna wire from one 
window around the corner to the other. It 
was a dipole with a 90 degree bend in its 
center; the SWR was about five or six to one. 
It did load up kind of half-way. I tuned up 
the rig and said to Valdo, “Well, here I go 
with my first CQ with the world’s first ICl 
call sign.” Valdo had already secured the li¬ 
cense well in advance of our arrival but then 
he said, ‘'No, no, we cannot go on the air yet. 
There are a number of things we must do 
first.” 

Our first call was at the office of the Gov ¬ 
ernor, and after e.xplaining to him the pur¬ 
pose of our visit and getting his approval, we 
went to the Police Chiefs office for more ex¬ 
plaining. We were told not to go on the air 
until the police came by and inspected our 
equipment. We then went to the Post Office 
and saw' the Postmaster and did more talking, 
and he said OK. This took over half a da>‘. 
W^e arrived back at the hotel about 2 p.m. 
and finished a verv slow meal. We then went 
back to our room and had a short nap and 
fiinally about 4 or 5 p.m, three policemen 
came around to “inspect” our equipment and 
to also inspect iis! These fellows knew abso¬ 
lutely nothing about radio; a radio amateur- 
ha, ha—they didn’t even have the fainte.st idea 
what these words meant. So Valdo tried ex¬ 
plaining what a ham was, and after about 30 
iiiinute.s of fast Italian they departed. I said. 
“Is everything OK now, Valdo?” He said. 
“Yes, all is OK; we can now operate.” 

The results of this operation were not verv 
good, mostly I think because of the antenna 
.system. Also, to every QSO we had to ex¬ 
plain where we were, and tell them that it 
would not count as a new one. .All of thi.s took 
a lot of time; then .sometimes \’aldo had to 
call CO Rome and this took up some more 
time. The European QRM was fierce from tins 
spot. The QSO’s with the US.A as far as I can 
remember were few. 

V’e stayed there about seven davs and a wav 
we went to San Marino. Valdo had been is¬ 
sued the call sign of IIIN/M 1 and I liad 
^V4BPD./M1. The trip from Milan to .San 
.Marino was made by train again—all those 
smoky tunnels again. W^e arrived at a small 
sea port town, and then 've boarded a bus to 
San Marino, some 35 miles away. 

San Marino, as far as I remember, is just 
one whole mountain; it covers the mountain 
from its ba.se to its top. It’s strictly a tourist 
spot. When we arrived there T saw about a 
Immlrcd big buses, ;tlKmt tlic size of our 


74 


& A A A ^m.m A 




Greyhounds, all from Germany. Tourists were 
all over the place snapping pictures, and 
every little shop was full of them. It sort of 
reminded me of Asheville, North Carolina, 
in the middle of summer with the tourists 
there. 

We checked with the police again and got 
their approval. But up to this point we had 
not selected our QTH! They told us when 
we got located to come back and let them 
know where we were going to be operating 
from. We wandered around to a few hotels, 
all of them quite steep in rates and not too 
well located to suit us. Then I suggested to 
Valdo that we try to get permission to operate 
from the high watch tower that overlooks all 
of San Marino. He said that he thought this 
was not possible but wo could try anyhow. 
So away we went. 

To get to the top required walking up 880 
steps (I counted them myself!)- We found a 
very nice guard named Joe in the old castle 
tliat*s under the high watch tower and after 
a good long talk he went to his boss and it 
was decided that it was OK with him for us to 
use the small room right at the very peak of 
the tower. This is the very highest spot in all 
of San Marino; it’s about 100 feet or more 
high and on top of that it’s on the peak of the 
mountain—it’s even a better QTH than 
W3CRA has! So up the steps we lugged 
everything and we strung out our string of 
dipoles in tandem: 10 meters, 15 meters, 20 
• meters and 80 meters, all between the two 
tower peaks. We had a real antenna system. 
With the assistance of Joe, our guard friend, 
we got 2.30 volts up to our room. 

After everything was installed \vc w'ent 
back to the police chief to check in with him. 
Then we went up the 880 steps to our shack 
and away we went with our first CQ. The re¬ 
sults here were fantastic; we got the best re¬ 
ports and really had a ball. Joe brought us 
up two Army cots to sleep on and even a 
small electric heater and a few blankets, and 
on top of that a big plate of spaghetti that 
his wife had cooked for us, and boy she 
really knew how to cook REAL Italian spa¬ 
ghetti (the kind that is so hard to find in 
Italy.) After staying there a few days and 
walking up and down those 880 steps, which 
was killing me, I asked Joe if I could pay his 
wife to cook us a big plate of that good spa¬ 
ghetti every night for our dinner. This she 
did, thereby saving us many steps up and 
down. Occasionally we would go down to 
have a meal at night and let me tell you, it 
is spooky walking through a number of rooms 
in an old castle with the walls covered with 
instruments of torture, old guns, coats of 
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armor and many other relics of ages long past, 

and only a flashlight to see where you are 
stepping. 

Every night at about 11 p.m. it started to 
rain and this continued every night we were 
there. Lots of wind blew all the time, day and 
night, and lots of weird sounds were heard 
with this wind blowing through the old cas¬ 
tle. One night, just as one of these rain show¬ 
ers started, the most awful noise started com¬ 
ing out of the phones. It kept building up 
and up, and finally the S meter was reading 
S-9 plus plus plus! All signals were blotted 
out, of course. I turned olf the set and, be¬ 
lieve it or not, the noise was still heardl I 
started hunting for the source and when the 
light was turned out 1 saw a very thin blue 
halo on the end of each of the unused anten¬ 
nas. I reached over to ground one of them, 
but it reached for me first and what a jolt I 
got! When I had grounded the center con¬ 
ductors of each of the unused antennas I then 
observed that the outside shield was still arc¬ 
ing from every unused antenna to the con¬ 
crete wall. After grounding every unused an¬ 
tenna and its shield, all the noise disappeared 

from the 14 me antenna and back I was on the 
air. 

One night the wind was almost at cyclone 
force, but I kept on operating anyway. I 
noticed the SWTl went up a little higher than 
usual in the middle of this storm, about 10 
p.m., but I operated on until about 2:30 a.m. 
anyway and went to bed. The next morning 
I went outside to look over the antennas to 
try to see if I could find out why the SWR had 
gone up. I found that the whole string of 
antennas had fallen and was strung out down 
the mountain side, lying right on the surface 
of the mountain. Except for the slighdy 
higher than usual SWTl I could not see that 
there was any noticeable effect on getting out. 

Many amusing things happened while we 
were there. All day long tourists came and 
went, walking around the little stairway 
around our little shack. After the first day we 
decided to keep our door closed to eliminate 
them QRM ing us with a lot of questions. 
Sometimes when they were outside and saw 
the closed door one of them would say some¬ 
thing like, I bet if this old tower could talk 
it could tell some interesting stories about 
people being killed in these rooms.” That*s 
when Valdo or I would let out a blood curd¬ 
ling yell or a good loud groan and hit on the 
door with a shoe. Then you should have seen 
them scram back down the spiral stairs lead¬ 
ing away from the spooks in the Belfry Towerl 
This happened any number of times every 
day and was a good pastime for us. 


The operating at San Marino was very good 
and Valdo and 1 departed for Rome with a 
very satisfied feeling. The trip to Rome, as 
usual, was made by train and they were 
jammed full as is usual there. We weut third 
class to save our money and we arrived the 
same time the first class arrived. We weut 
directly to the Vatican and met Dominico 
HVICN. 1 asked him to let me operate 
HVICN for a few days, just on CW. There 
was a lot of hesitation and a few questions, 
including what was my religion. I guess when 

I said Baptist 1 must have given the wrong 
answer or maybe it was something else. But 
anyway, he did finally say, ‘‘OK, you can 
operate some on CW.” After getting the 
keyer out of the drawer and blowing the dust 
off (the mike was nice and clean) I plugged 
her in and while Dominico was telling me to 
give only signal reports and under no cii- 
cumstaiices to give my name, 1 let loose with 
a fast CQ on 15 meters and boy, the old dead 
band really opened up. In nine minutes I had 

II QSO’s, all Europeans. While 1 was writ¬ 
ing down the call sign of the next caller, 
Dominico reached over and pulled out the 
sower plug and said, “Well, it’s time for 
iinch.” I asked him if I could come back 
after lunch and do some more operating and 
he said, “I will get in touch with you.” That 
was the end of my HVICN operation. I can 
at least say that there has been one Baptist 
who has operated HVICN, even though it 
was for only nine minutes. 

On over to Yugoslavia with a brief stop at 
Zagreb and on to Belgrade and a one weeks 
stay with YUIKC and his son YUIEH, where 
I was treated royally. A fine place, Belgrade, 
and fine people the,se Yugoslavs. Some day I 
want to return and get to know them a lot 
better. 

Off to Athens wliere I was met at the air¬ 
port by SVIAB and SVIAE, good old George 
and Sock. I spent about a week with George 
in his home, was taken all over Athens and 
saw all the historic sights. George doesn’t 
have coffee for breakfast—it’s a cup of good 
HOT milk along with his breakfast each day. 
I did not think it was possible for me to take 
this, but I djd and it stayed down, so some¬ 
times you fellows try a cup of hot milk for 
breakfast and you will see what I mean. It 
will not kill you, but—well, try it! 

That’s all for this time—next month it’s ole 
Rundy OD5CT, Cairo, Khartoum, and Kenya. 
Then off to the Seychelles and octopuses, Lee 
Bergren W0AIW, some /MM and ole Harvy 
Brain. Stick with me, boys, there’s a lot to tell 
yet! 

. . . Gus 
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HARVEY OFFERS THE WIDEST VARIETY OF 
FAMOUS BRAHDS AT THE BEST PRICES AHYWHERE! 

For over 38 years Harvey's has kept pace with the popularity of ham radio 
throughout the world. And during this time the company's initial aim was and 
remains the same: Offer the widest variety of ham and electronic equipment 
at the lowest prices. Today more than ever we extend a hand to ham radio 

HARVEY 





RADIO CO. INC 


103 WEST 43rd STREET 
NEW YORK. N.Y. 10036 
(212) JUdson 2-1500 


delivery — and at the most competitive prices. 

That’s why you can rely on Harvey's for preferred service by the most 
experienced staff who are qualified hams themselves. We agree that it takes 
a ham to talk to a ham. At Harvey's you can feel confident that your specific 
needs and problems will be solved by experts who can aid you in making the 
right choice at the most economical prices. And remember everything you buy 
at Harvey's is always guaranteed. 

To get the most for your ham dollar and the fastest mail order service, it 
pays to check Harvey’s first. Serving the world from the nations crossroads 

in midlown New York. _ BereUon, WA2HDP 


Watch for opening of new Harvey sales center in Woodbury, L I., in September. 
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Paul Fronson WAICCH 



A 6 meter transceiver for the fine Heath SB-Line 


73 Tests the Heath SB-110 


Has 6 meter sideband arrived? Yes, it has. 
Anyone with interest in the band—and anyone 
who listens to it—can^t help noticing that the 
gentle quack-quack is becoming more and 
more prominent. Half a dozen firms are mak¬ 
ing 6 meter SSB transmitters and transceivers 
now, and more'are expected very soon. The 
reasons for this growth are obvious. Tlie 
Technician license clas.s now contains the sec¬ 
ond largest mimber of hams. Most of the ac¬ 
tive Techs are on six, making it one of the 
most popular ragchewing and mobile bands. 
As the band becomes more heavily populated, 
interest grows in better equipment to make 
more satisfactory contacts possible and the 
increased activity makes manufacturing SSB— 
and transceive operation—have proved them¬ 
selves overwhelmingly on the major HF 
bands. Now Heath has provided excellent SSB 
equipment for 6 in kit form. 

The Heath SSB-110 is a mighty attractive 
piece of gear. It matches the other members 
of the well-proven Heath SB line in appear¬ 
ance and performance. Briefly, it offers: ex¬ 
ceptional receiver sensitivity, stability, selec¬ 
tivity and resistance to overload with an ex¬ 
cellent ALC controlled SSB-CW transmitter 
which delivers about 100 watts PEP with min¬ 
imum distortion and unwanted mixing prod¬ 
ucts. Both the receiver and transmitter sec¬ 
tions are well designed, solidly and reliably 
built (If you follow Heath’s excellent instruc¬ 


tion.s) and convenient to use. 

The SSB-110 arrived in a large box one 
morning. Since I am the most curious person 
since Lot, I immediately opened it up. Ignor¬ 
ing Heath’s instructions to check the parts 
list carefully (I should have. Nothing was mis¬ 
sing, but there were these two dial pulleys, 
one with a 1/4 inch shaft and the other with 
9/32 . . .) I noted the incredible number of 
parts. All were of excellent quahty. No j‘unk, 
of course. The most sobering part of the quick 
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snoop was the bag after bag of solder I un¬ 
covered which made the job look fearsome, 
so I stuffed all that I could back in the box 
(how do they get it all in there?) and went 
back to work. 

That night 1 attacked the construction, I 
won’t claim that it was a two hour job, but it 
wasn’t hard or unpleasant. Most of the parts 
went on five printed circuit boards and the 
whole assembly was so well-planned that 
there wasn’t a hitch in construction. They 
even have things figured out so that the pro¬ 
cedure is self checking. I found my little stu¬ 
pidities very quickly so that the final check 
disclosed no uncorrected errors. There weren’t 
any real tight spots either, though wiring the 
relay with 18 contacts was rather challenging. 
Heath furnished two wiring cables that took 
some of the fun out of the construction- 
thank goodness. 

All in all, it took about 35 hours of evenings 
and weekends to build. I have built quite a 
few kits, and suspect that someone with less 
experience would take a little longer (and 
probably do a neater job). Incidentally, even 
a rank beginner could probably do a good job 
on the construction if he followed instructions 
carefullv and took his time. 

When the assembly was finished, I checked 
the recommended resistances to make sure 
that the first test wouldn’t be the last. Every¬ 
thing was fine, so I built the matching HP-23 
supply. It took about an hour and a half. 

It didn’t blow up. In fact it couldn’t since 
a few vital resistors weren’t connected until 
later. It just made a pleasant receiver noise. 
Next I aligned and tested everything. Here 
again, the instructions are completely lucid 
and foolproof, but not assistant-editor proof. 
I didn’t read the instructions properly at a few 
places and had to backtrack. You need a 
VT\^M, dummy load (like a Heath Cantenna) 
and a receiver that will tune WWV (or even 
a BC station on a multiple of 100 kc) for the 
alignment. Heath funiishes the alignment 
tools. 

My home location couldn't be worse if it 
were underground, so I drove up to Wayne’s 
place on Mt. Monadnock (known as 73 Moun¬ 
tain to some) to connect the transceiver to a 
good antenna. 

To tell you the truth, it didn’t work too well 
at first, I couldn’t hear a single station. But 
things improved remarkably after some slight 
adjustments . . . like connecting it to the 
antenna instead of a dead end cable going be¬ 
hind the bed. 

Performance was outstanding. I compared 
the receiver to a couple of well known 6 me¬ 



ter transceivers and it beat them fiat. The tun¬ 
ing is soooo smooth and slow. It really dug 
out the weak ones while igiroring the FM sta¬ 
tion that usually comes in so well on 6 up 
there. I tuned around a bit and decided that 
the maiden contact would have to be with an 
SSB station in Connecticut, about 150 miles 
away. He came back instantly and reported 
everything was fine. In fact, he was using an 
SB-110, too, and 1 can verify that it puts out 
a fine signal. Closer stations also said that the 
signal was perfect. I think that Heath has 
done an excellent job on this transceiver. I 
suspect we’re going to be hearing lots of them 
on the air. 

. . . WAICCH 
PS. About that solder, 1 only used a small 
part of it. Turned out the job wasn’t so bad 
after all . . . 



QRZ . . , QRZ . . . QRZ the sideband 
stotion . . . you're oil over the bond, 
OM. Copy you all over the bond . . . 
QRZ , . . QRZ . . . 
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Q^ifCerry (^hristmas 

Special 

Give your ham friends the gift they’d choose for themselves: A subscription 
to the best ham magazine, 73. It’s the gift that keeps giving all year 
long. The regular price is S4 per year. These prices are good only until 
December 24, 1965: 


$ 3.50 for the first subscription 
$3.00 for each additional subscription 


And we’ll send a beautiful gift card to arrive just before Christmas. 


Please send 73 for one year to: 


Please send 73 for one year to: 


Name .. Call . Name . Call 

Address .... Address .. 



City 

New 


. State .. .Zip 

Renewal . lixtension 


Sijtn (lie sift turd 


City . State . Zip 

New .... .Renei^ al , ,, . , Extension 
Si«ii 1 1 ie ^ii I card ; 


Please send 73 for one year to: 


Also send me 73 for a year 


Name .Call. I enclose $3.50 for the first subscription 

and $3 for each additional one. 


Address 
City ... 


State 


Zip 


New.Renewal.Extension 

Sign the gift card; 


Name.. Call ....... 

Address . 

City.State ...... .Zip. 

New.Renewal.Extension. 


Use another sheet if you don’t want to desecrate this copy of 73. 

73 Magazine 

Peterborough, Netv Hampshire 03458 
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SERVICE 

TESTED 

EQUIPMENT 

ORDERS PREPAID WITH 
CASH REMITTANCE 
IN CONTINENTAL U. S. 



TRANSCEIVERS 


THE NEW W6TNS 


KWM-l (like new) . 

KWM-1 AC pow, sup ... 

KWM-l DC sup. w/mob rack . 

G-76 Gonset w/AC pow, sup .. 

Swan SW-120 .. 

Swan SW-140 . 

Swan SW.175 .. 

VHF EQUIPMENT 

Clegg Interceptor . 

Gonset Communicator II 6M ... 

Gonset Communicator III 6M .. 

Gonset Communicator IV 6M .. 

Gonset 3112 220 me (CD XCVR) . 

Poly Com PC-2, 2M XCVR . 

Poly Com PC-6, 6M XCVR . 


.S375.00 
. 75.00 

. 119.00 
189.00 
. 149.00 
. 149.00 
. 149.00 


.$249.00 
. 79.00 

. 129.00 
. 199.00 
. 199.00 
. 249.00 
. 229.00 


TRANSMITTERS 


B&W BlOO . 

Collins 30L-1 .., *, 
Elmac AF-68 .«, *. 
Hallicrafters HT‘40 
Heath Apache TX-1 


4 4 4 . 4 4 w m » 


Heath DX-IOD 
Heath Marauder .«.,. 
Hammarlund HX-SOO . 
Johnson Valiant ... ,, 
Johnson Thunderbolt . 


S1Z5.00 

375.00 

119.00 

49.00 

119.00 

75.00 

289.00 

379.00 

139.00 

279.00 


RECEIVERS 

Collins R-388 .. - - $549.00 

Collins 51J4 . 695.00 

Collins 75A3 219.00 

Collins 75A4 419.00 

Elmac PMR7 .. 69.00 

Elmac PMR8 .. W-OO 

Hallicrafters SX.96A . 119.00 

Hallicrafters SX-lOO . 149.00 

Hammarlund HQ-IOOA 129.00 

Hammarlund HQ—1 IOC 129.00 

Hammarlund HQ-180C . 329.00 

National NC-300 . 149.00 

National NC-303 . 199.00 


MISSION HAM 
SUPPLIES 

3316 Main Street 
Riverside 3f California 92501 
Phone 683>0523 (area code 714) 


TELETYPE CONVERTER! 



RT-1 WIRED AND TESTED 

$ 99.50 

LISTEN TO UNITED, ASSOCIATED, AND 
REUTERS PRESS RELEASES!! RECEIVE 
TOMORROW’S NEWS TODAY! COPY DX 
RTTY STATIONS AROUND THE WORLD! 
USE THE “BEATLE BOX" IN CONJUNC¬ 
TION WITH YOUR PRESENT RECEIVER 
AND A TELETYPE MACHINE. 
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MISSION HAM SUPPLIES 
3316 Mom Street, Riverside, 

n SHfP ONE "STONER*' RT*1 CONVERTER: 

n QUOTE trade allowance and terms. 

□ Please send latest HAM flyer. 

□ Put me on your mailing list. 

(Cash orders shipped FREE tn continental U. S.) 


NAME ...-. Call 

(ptease print) 


Address 
City .. 


... State * 

(Calif, orders add 4% tax) 


Zip 




































































































Howard S. Py!e "YB** of W70E 
3434-74th Ave. S.E. 

Mercer island, Wosh. 


Are You Really a Technician? 


Maybe your license says you are, but ate 
\ou? Certainly you are legally recognized as 
such as attested by your ticket. Are you ac¬ 
tually performing in that capacity however? 

The Technician class license was established 
by the FCC with the primary purpose of en- 
coiu'aging amateur experimental and develop¬ 
ment work among those hams with little inter¬ 
est in other phases of amateur activity such 
as all-band, two-way communication, partici¬ 
pation in code speed and the myriad other 
tv’pes of contests, DX contacts and many more 
such diversified interests. Experimental work 
by the bona-fide Technician class however, has 
produced some interesting developments. 
Fortunately, there are a reasonable number of 
serious-minded Technicians who accept tlie 
privileges permitted by their license, as a 
responsibility toward advancement of the art. 
They have no particular interest in amateiu" 
commtmication as such, although the FCC has 
provided them with a few limited communica¬ 
tion channels. With these, they can communi¬ 
cate with other experimenters in their relative¬ 
ly local areas for the purpose of an exchange 
of ideas in connection with their work. Such 
channels however, all too often become sim¬ 
ply amateur “rag-chewing routes” by the non¬ 
experimenters and much of the communica¬ 
tion is entirely contrary to the intent of the 
Technician classification. “Round table nets” 
are often formed by this class for the express 
purpose of general “chit-chat” on channels as¬ 
signed primarily for experimental purposes. 
Most of this casual conversation is entirely 
foreign to technical experimentation and de¬ 
velopment. Such use is most certainly com¬ 
pletely unfair to the conscientious Technician 
licensee as it often deprives him of the few 
communication channels allotted to him 
through which to exchange technical infor¬ 
mation and ideas. It therefore represents a 
most selfish view-point on the part of those 


“lazy” amateurs who take advantage of the 
Technician communication channels for gen¬ 
eral amateur communication. We say “lazy” 
because such action on their part is a pretty 
direct indication that they do not care to 
put in the time and effort to master the ra¬ 
dio telegraph code to the extent of 13 words 
per minute. If they would do so, all of the 
privileges open to United States amateurs 
would be theirs. This would include all of the 
Technician class assignments as well when 
they desire to use them for experimental pur¬ 
poses. For the ham who qualifies for a Gen¬ 
eral class license, there is no need to use the 
Technician class frequencies for other than 
purely experimental work and communications 
pertinent thereto; he has so many other 
bands which he may use for general amateur 
communication. 

In the technical development field, ama¬ 
teurs have always been almost awesomely pre¬ 
dominant and have pioneered the way for a 
great deal of commercial development. Is it 
right that w'e should narrow such experimen¬ 
tal activities by creating interference, often of 
a most aggravating type, to the technically- 
minded experimenter who is exerting most of 
his effort to development and improvement 
of the art of Hertzian wave propagation? 

Certainly we recognize the fact that in addi¬ 
tion to the 13 wpm code speed requirement 
there are a couple of other considerations 
which enter into choice of a Technician class 
license rather than that of a higher grade, 
even though the applicant has no particular 
leaning nor desire to contribute to the ad¬ 
vancement of the art through experimentation. 
First, to repeat ourselves, is this “lazy” atti¬ 
tude toward acquiring the code speed for a 
higher grade license? Why shy away from 
that, however? No doubt you put in many 
more hours in your study of math, general 




















MORE ERP ^^ FROM MOR-GAIN 

vJr ALL MOR-GAIN ANTENNAS RATED FOR AT LEAST 2.5 KW 
^ EXCLUSIVE 66 FOOT ANTENNAS • NO TRAPS—NO COILS—NO STUBS 

RECENT INNOVATIONS IN THE DESIGN OF MOR-GAIN ANTENNAS HAVE MADE POSSIBIE EVEN 
GREATER SIGNAL OUTPUT IN THE FORM OF 1*1 EFFECTIVE RADIATED POWER, ALSO GREATER POWER 
HANDLING CAPABILITY; GREATER STRENGTH AND EXCELLENT OPERATION EVEN DURING ICE STORMS 

A:r Testsd — Tliousands Atr^ady in Use 


MUtlfBAND. SCCTIONS-^ 





FULLY GUARANTEED 


PAT AMPI.D FOR 


LIGHT DUTY DIPOLES (SHOWN ABOVE) RATED 2.5 KW P.E.P. (ALL BANDS) 

75—40 66' LONG $25.00 75 — 20 66' LONG 

80 —40CW 69'LONG $26.00 75—10 66'LONG 

40 — 20 36'LONG 


$28.00 

$35.00 

$18.00 


.TUNING 5H0ATS 


TUNING SHORTS 







GAIN 

DJPOLE 


40—20G 

36' LONG 

$22.00 

75—40G 

66' LONG 

30.00 

75—20G 

66' LONG 

35*00 

75 —10G 

66' LONG 

42.00 

80—40GCW 

69' LONG 

33.00 

ORDER DIRECT OR WRITE 
FOR FULL INFORMATION 
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GAIN DIPOLE IS 66' LONG, RATED 4 KW P.E.P,—2000 POUND BREAK. 
ING STRENGTH—DELRIN CENTER INSULATOR AND SPECIAL CERAMIC 
END INSULATORS. EXTRA RUGGED. VSWR WITH 50 OHM COAX 
UNDER 1.5-1, AT RESONANCE AT MOST HEIGHTS. 


PlonI & Office: 6432 Rich¬ 
mond Hwy, Alexandria, Va. 


MOR-GAIN 


P.O. Box 6006 
Alexandria, Virginia 22306 
Phone: 703-768-7766; Nights ond Holidays 703.760.2t7l 


NH-20, $13.00 

OR THRU YOUR FAVORITE 
DISTRIBUTOR 


science, physics, history etc. in your school 
years in order to attain a passing grade. It 
may take a small child two or three years 
to begin to recognize and understand the sim¬ 
ple phrases tossed his way by adults: “Ah, 
ah . . . mustn’t do that” . , . “Baby, stop 
that”, “No, no . . etc. Likewise, before he 
can pronounce simple words in a decipher¬ 
able form such as, “Daddy” . . . “Mommy” . . . 
“Kitty” . , . etc., he goes through many moMth.s 
of learning this simple oral vocabulary. 

As a Technician licensee, if such license is 
what you have decided to apply for, assuming 
though that you want to be an all-around ama¬ 
teur rather than an experimenter, but because 
the 13 wpm code speed scares you off, do you 
know that it will take you far less time to at¬ 
tain this speed than it takes a baby to leain 
to walk from creeping? To use a common ex- 
piession, you’re “chicken” if you don’t dig in 
and concentrate on getting your code speed up 
to the required 13 wpm w'hich will enable you 
to by-pass the Technician grade if it is gen- 
•'^ral amateur communication which you want. 
The FCC is most generous in allowing you 
a year as a Novice in which to build up the 
meager additional 8 wpm code speed re¬ 
quired for the General class license. Assuming 
that you have average intelligence and a rea¬ 


sonable amount of spare time for Novice oper¬ 
ation on the air, you can accomplish this 
in a period of only two or three months. 
Naturally, you must increase your knowledge 
of radio principles by study of the ‘theoreticar 
aspects of radio communication as w'ell, for 
your examination for a higher grade license 
than Novice, be it Technician or General, wall 
lequire that you answer correctly, approxi¬ 
mately 74% of the 50 questions with which 
you will be presented in the written examina¬ 
tion for either the Technician or General class 
license examination. 

So , . . w'hat are you faced with in choosing 
betw'een applying for a Technician or a Gen¬ 
eral class license examination after your pe¬ 
riod of 'apprenticeship’ as a Novice? The writ¬ 
ten or so-called ^theoretical’ examination is the 
same; the only differentials are that for the 
Technician class you do not have to increase 
your code ability beyond the five words per 
minute required for a novice examination but 
you do have to demonstrate, through written 
examination, that you have much more fa¬ 
miliarity with the equipment which makes ra¬ 
dio communication ‘tick* than you had to do 
in your Novice examination. In fact, you are 
going to liave to pass a written examination in 
this latter subject which is the equivalent (and 
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practically almost identical) with what you 
will face when you apply for a General. 

If you are interested mainly in the experi’ 
mental aspects of amateur radio and would 
like to put your “Uvo-bits* worth” into experi’ 
mental and development work along these 
lines, then you should rightly apply for the 
Technician grade of license. On the other 
hand, if you are interested in the broad field 
of amateur two-way communication with little 
emphasis on the experimental angles, you be¬ 
long in the General classification. With the 
examination in written form being practically 
identical for either the Technician or General 
class license, your only problem is the differ¬ 
ential in code speed required. Again that puts 
it strictly up to you; as a prospective Techni¬ 
cian licensee you have no real reason to ac¬ 
quire a 13 wpm code speed abih’ty, if the sole 
purpose in applying for a Technician class li¬ 
cense is for experimental reasons. Most of your 
communication with other experimenters in 
the limited frequency bands assigned you, 
will probably be by radio telephone any¬ 
way, The code speed requiiement of 5 wpm 
for this class of license happens to be a Fed¬ 
eral requirement and you are going to have 
to meet it, whether you use the radio tele¬ 
graph code or not. On the other hand, if you 
plan to apply for a Technician class of li¬ 
cense with the major purpose of using it for 
rag-chewing and other types of, shall we 
say, “social” communication, this immediately 
places you in the ‘lazy” class of ham; you 
should take a little more time and devote a 
few more hours of study so that you can make 
the grade as a General class amateur! 

Another consideration enters the picture 
here. As we all know, the Novice class license 
is good for only one year, cannot be renewed 
and can never again be issued to you. So, if 
you don*t qualify for the Technician or Gen¬ 
eral class within that year, you are out on a 
limb. Sure, you can take the higher grade ex¬ 
aminations at any future time if you wish and, 
should you fail, come back in 30 days and 
try again . . . repeatedly. Once you are suc¬ 
cessful in passing the examination for either 
class, you are issued a license which is renew¬ 
able every five years, for your lifetime, with¬ 
out examination of any kind, including code, 
if your application for such renewal is filed 
before expiration of your current license. 

In addition to the renewal privilege which 
both the Technician and General class licens¬ 
es provide, we have another factor to consider 
and which we might term the ‘personal pride‘ 
angle. Once a Novice class licensee has passed 


his examination and been issued formal Fed¬ 
eral call letters, he looks on them with pride; 
they are his identification in the realm of 
hamdom. The Novice looks forward eagerly 
to the day when he can drop the ‘N’ from his 
call by reason of acquiring a higher grade li¬ 
cense. His call letters become his ‘nick-name’; 

J. P. Morgan, of Wall Street brokerage fame 
was most frequently referred to as “J. P.” and 
he liked it. Your neighbor James, much pre¬ 
fers to be called “Jim”; Robert, down the 
street, glories in the nickname of “Bob”, Even 
this author much prefers to be referred to and 
addressed by “YB” rather than his given name. 

That introduces an additional reason for ap¬ 
plying for a Technician class license after 
the Novice period. To carry on the initial call 
letters (dropping the ‘N* after the Novice 
year) has become practically traditional. 
When the eleventh month after receiving his 
Novice license rolls around, the embryo ama¬ 
teur who feels that he cannot qualify in the 
13 wpm code requirement, becomes a bit pan¬ 
icky in that he feels that if he cannot pass the 
General class code examination, he will prob¬ 
ably lose his call and thereby the identity which 
he has attempted to establish in his year as a 
novice. So, vrith the code speed requirement 
for Technician being only that which he has 
already acquired (5 wpm) he elects to become 
a “Technician” with the five year renewal 
privilege and retention of his present call let¬ 
ters, minus the *N* which stamped him as a 
novice. 

Is this fair ... is it right? With an entire 
year in which to qualify for a code speed of 
13 wpm if he wants to be a full-fledged radio 
amateur with all privileges, doesn’t his lazy 
streak stand forth glaringly? 

None of the foregoing has been intended 
in the least as a tirade against the bona-fide, 
non-communication minded experimenter who 
is really seriously interested in contributing his 
bit to the progress of the art. Our hats are 
off to them; they have actually been and still 
are, the backbone of ham radio. We do 
though, say “shame” to the ‘lazy’ ham who 
wants to carry on casual two-way communi¬ 
cation using the Technician frequency assign¬ 
ments to avoid increasing his code speed, 
just because such use, unfortunately, happens 
to be legal, although frowned upon. He is 
definitely handicapping the legitimate, Tech¬ 
nician licensed experimenter who recognizes 
his obligation to the art and to his fellow hams. 
If you have been, or currently are using the 
Technician frequencies for casual, social in¬ 
terchange, think it over! . . . W70E 
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why does Buz Reeves {K2GL) own FOUR Henry 2-K 
Linear Amplifiers? 


For the same reason Cam Pierce (KH6EPW) owns three 
and Jack Tempest (W7JOE) owns two and you will 
want to own one. 


IT IS A POWER HOUSE! 

IT IS MAGNIFICENTLY LINEAR! 

IT IS HONESTLY DESIGNED) 

IT IS RUGGEDLY CONSTRUCTED! 

IT IS MODESTLY PRICED! 

a oU to 






The 2-K Console or Desk Model $675 — RF Unit Only $425 

Please call or write for descriptive literature 


6% FINANCE CHARGE • 10% DOWN OR TRADE-IN DOWN 
• NO FINANCE CHARGE IF PAID IN 90 DAYS GOOD 
RECONDITIONED APPARATUS. Nearly all makes and models. 


Big savings! 15 day trial — 90 day worronty. 90 day full 


trade bock on new^ apparatus. Write for bulletin. 




CALL DIRECT . . . USE AREA CODE 

Butler 1. Missouri 816 679-3127 

11240 W. Olympic, Los Angeles, Calif, 213 477-6701 
931 N. Euclid. Anaheim, Calif. 714 772-9200 

431 E, Green St., Pasadena, Calif. 213 684-0861 
6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895 



"Worlds largest Distributors of Short Wove Receivers” 
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73 Reviews 


the Transcom SBT-3 Transceiver 


The newest entry in the sideband trans¬ 
ceiver market is a tiny little unit put out by 
Transcom Electronics in California. This is the 
smallest and lightest transceiver ever made, 
weighing in at 11% lbs and being 4%” high, 
1114" wide, and 9" deep. The clever design of 
this unit uses transistors in all but the final 
stage (8042’s) which is instant heating. Thus 
on receive the whole transceiver only draws 
a half ampere. On transmit it draws 12-15 
amps for 160 watts PEP input. 

The Transcom is particularly designed for 
mobile operation. It covers the 20-40-80 meter 
phone bands only, and with generous band- 
spread , . . calibration every 5 kc. Most of 
tbe controls are knurled knobs which take up 
little panel space and can be operated by one 
finger. 

The dc power supply is surprisingly small, 
weighing under 314 lbs. This certainly could 
be fitted into the most crowded engine com¬ 
partments or up under the da.sh. 

In use barefoot with a three element twentv 

•* 

meter beam the rig brought in good S-9 re¬ 
ports from all over the States and plaudits 
from Europe and South America. Signal re¬ 
ports were universally complimentary and the 
receiver seemed to really pull diem through 
with no difficultv. Drift was not noticeable. 

In a short test period in late September we 
called a short CQ, got called by K41KR in 
Alabama, who happened to be reading the 


two page ad for the Transcom in tlie latest 73 
at the time of the c-ontact. 30 over 9 was the 
report. Not bad for 100 watts PEP output. 
Ne.xt I called HB9ADD and got an S-9. Then 
DL4UV in Karlsruhe called me to tell me 1 
was 10 over there and then OZ4AZ reported 
it 5-8 up in Copenhagen. G30GB had a nice 
report from London to my CQDX, followed 
by an S-9 from DJSEG up near Kassel. And 
that’s the way it went. 

Transcom has designed a nice unit and I 
suspect that we wall be seeing a lot more 
transceivers using this principle of transistor- 
izMion with instant heating final tubes. It cer¬ 
tainly is most efficient for mobile operation. 

. . . W2NSD 
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All feotures of Droke TR-3 

PLUS . . . 

'A' Solid State VFO with linear per¬ 
meability tuning for maximum 
stability ■ 

it Automatic Transmit/Receive 
Switching on CW (semi break-in) 

it CW Sidetone Oscillator built-in 

it VOX or PTT on AM 

it Connections for Externol 
Receiver 

it Diode Detector on AM 

it Relative RF Outjut Indication 

Amateur Net 


Super-tombination for transreiving ... 


The new 
Receiver- 
controlled 

□ RAKE 

T-4 

+ 

DRAKE 

R-4 

Exciter . . . 

RECITER 

1 

1 

RECEIVER 



The 

ultimate 

m 

in 

transceiving 


Model T-4 

269.95 



Model R-4 
379.95 


Drake T-4X Complete Transmitter (less power s 

iupply) $379.95 

AC-3 Power Supply 

$79.95 

DC-3 Power Supply 

$129.95 

MMK-3 Mounting Kit 

$6.95 

MS-3 Matching Speaker 

$ 14.95 

RV-3 Remote VFO 

$79.95 


T. T. Freck \V4WL, President W. F. Beck K4QOK 


Freck Radio atid Supply Co.^ Inc. 


AL 4-9551 


38*40 Biltmore Avenue 


AL 4-9552 

Asheville, North Carolina 





















































Earl Spencer K4FQU 
1413 Davis Dr. 

Ft. Myers, Fla. 


Tower 




For years I’ve tried different tj'pes of an- 
tennna towers. My last was a good commercial 
job, quite satisfactory in performance, but only 
35 feet high. Most amateurs may figure that 
this is high enough, but there are a few of us 
that are not satisfied miless we sport the high¬ 
est beam in tlie country. 

I had been on tlie lookout for a used tele¬ 
phone pole for a long time, but none seemed 
to be available over 35 feet higli. In final des¬ 
peration I approached the higher ups in the 
local power company and they finally located 
what I wanted lying in an obscm-e comer of 
their yard, marked “Out of Service’*. This 
meant that it could no longer be used as a 
transmission pole, but was stiU sound and 
would serve my needsf. Tire pole was a Class 
“A” type transmission pole, 80 feet in length 
and over 30 inches thick at the base. I was 
overjoyed at the gift, in spite of the slight 


hitch that thej^ could not deliver it due to an 
insurance problem. I figured that it would be 
a small matter to get it home. 

After two weeks of tr>’ing, the pole was un¬ 
moved. I just couldn’t find anything capable 
of transporting it tlirough tlie city and was 
pretty discoiuuged. It was frustrating to have 
a dream pole and not be able to get it the 
six miles to my home. 

Then came a stroke of luck. While talking 
to a good friend who works for die telephone 
company, I mentioiied my plight with the 
pole. When I told him how big it was, he 
changed the subject. I thought I was still 
batting zero until I almost ran over it that 
night in front of my house. The telephone 
company had picked it up at the yard and de- 
hvered it free of charge. How they ever car¬ 
ried it with their small rigs is still a mystery, 
but I am grateful, and won’t ask questions. 


iS 
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Now all I had to do was get it in the ground. 

How do you get an 80 foot pole, weighing 
many tons, twelve feet into the ground? I 
started getting estimates from various con¬ 
tractors that do this kind of work, but the 
cheapest price I could come up with was $50. 

I later decided that the price was not as bad 
as it sounded, and in fact v^oiild have been a 
bargain. 

I decided that I would set the pole myscll 
to save the money. I bonowed a small drag 
line with a 30 foot boom from a friend. All I 
had to do was dig the hole. I let liim talk me 
into it, as tlie price was right up my alley: 
nothing. Before I had finished digging the 
hole, I wished I had hired someone to do it. 

The power company recommended that tlie 
pole sink 12 feet in the ground. I started to 
dig. At four feet I hit water. Three more feet 
down, tlie water started giving me tioul^le. 
When as much dirt fell back in the hole as I 
pulled out, I figured it was time to go for 
help again. 

I had dug this far wath a shovel and a four 
foot post hole digger, which meant that I was 
reaching into the hole better than two feet. I 
conned the power company into loaning me 
a ten foot post hole digger, and it took me a 
week to dig the hole, working nights after 
work. 

Saturday and the crane arrived at the same 
time. The crane could barely lift the pole 
enough to drag it the 150 feet from the street 
to the hole. It hooked the pole just high of 
center balance and started to lift it into the 
air with the base end hanging over the hole. 
The base started to slide, and dropped into the 
hole on tlie first try, splashing 8 feet of muddy 
water all over. The crane boom caught the j 
pole short when it hit bottom and held it up¬ 
right. We jockeyed it around until it looked 
plumb. The crane boom was locked in place 
and left for the weekend while I filled die hole. 
The entire operation was the most nervous 
hour I ever put in. 

My wife decided that it looked too unstable, 
and comanced me diat she was right. I headed 
for the hardu'are store on the double. My first 
expense for the pole came to $28. I used 300 
feet of % inch galvanized steel cable for the 
guys, along with 30 cable clamps, 3/2 inch by 
14 inch tumbuckles, and 3% inch by 12 inch 
eye bolts. The pole was guyed at the two 
tliirds level and it was secured by wrapping 
the cable around the pole and fastening with 
two cable damps spaced two feet apart on ' 
each cable. To keep the cables from sliding 
down the pole, I drove a % inch by 8 inch lag 
bolt into die pole on three sides and left one 
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Typicol seedy Ft. Myers hams chasing on alligator 
before the antenna goes up. 


inch sticking out of the pole. The cable rests 
over these three lag bolts and prevents it from 
sliding down the pole. The guys are anchored 
by driving a 12 foot pipe into tlie ground at 
an angle running back towards the base of the 
pole with a foot left above ground. The guy 
wire is fastened to this pipe by a tiunbuckle 
and an eye clamp. The guy w^as propped by a 
four by four directly in front of the pipe 5 feet 
olf the ground. Down tlirough the top of the 
four by four 1 drove a large eye bolt and ran 
the guy through it to keep it from slipping off 
the post. This prevented people from tripping 
or hanging themselves on the guy wiie. The 
guys are broken up by a large insulator whitii 
w'as scrounged from the power company. We 
did not pull the cables tight, but left a couple 
of inches of sag in them. 

The pole stood for a little over a year with¬ 
out an antenna. It took me that long to gather 
up the ideas and the parts to finish the tower. 


» 


r V 



Fig. I Bose plate ossembly. All % steel plate, 
electric ore welded. 


The tower consists of two different sections 
of an E-Z Way crank up tower. The bottom 
“Donna.” We got them for nothing from vari¬ 
ous radio and T\^ repair shops. The sections 
were in slight need of repair, which I man¬ 
aged to have done by tire time they were 
needed. They were stripped, cleaned thor¬ 
oughly with an electric wire brush, and 
painted with aluminum paint. 

The top section is the five inch inner section 
of an E-Z Way crank up tower. The bottom 
section is part of an eight inch tower, make 
unknown. The two sections were welded to¬ 
gether. Note the offset in the tower due to the 
two different sizes of the tower. The top sec¬ 
tion rests on a steel plate welded to the first 
rungs of the bottom section. The bottom of the 
tower was then wielded to a piece of % inch 
by 8 inch by 8 inch steel plate and one leaf 
of a 4 inch steel door hinge was welded to the 
bottom of this plate. The other leaf of the 
hinge was welded to the base plate assembly 
(see Fig. 1) which a welding shop made to m>^ 
drawings for a price of $12.00. We cleaned it 
and painted it w ith aluminum. 

We started to raise the tow^er by installing 
the permanent gin pole at the top of the tele¬ 
phone pole. The gin pole itself is a 48 inch 
length of /4 by 2 inch by 2 inch angle iron to 
which the hook of the gin pulley is W'elded at 
the top inside apex of the angle formed by tbe 
The pulley hook is welded with a slight 
downward angle so that the pressure will be 
pulling straiglit at the pulley when the tower 
is dow'n. The gin pole is bolted to the back¬ 
side of the pole with 3J2 by 4 inch lag bolts 
and extends about 12 inches above the top 
of the pole so that the pulley is centered over 
the top of the pole. Next we ran % inch gal- 
\’anized cable through the pulley and down 
the inside of the gin pole, passing the lag bolts 
to one side, and on down to the ground. The 
other half of the cable w^ent to the ground on 
the front side of the pole. See Fig. 3. This 
cable was then fastened to the top section of 
the tower immediately below the rotor witli a 
pair of cable clamps. The base plate assembly 
was installed to the bottom of the lower sec¬ 
tion of tower by mating the two leaves of the 
door hinge. 

We pulled the entire tower assembly in an 
upright position against the pole. It took two 
men pulling on the gin cable to hoist the tower 
to the top of the pole. We anchored the tower 
to the pole temporarily while we fastened the 
base plate assembly to the pole. 2 J 2 by 6 inch 
lag bolts were used in each stiap to hold the 
base plate to the pole. Then we let the tower 
drop t)ver until the rotor was accessible from 
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Fig. 2 Center support detail. 


tlie ground. We tested the tower a few times 
to be sme it worked and then, proceeded to in- 
.stall the antennas. 

The length of the boom on the tri-bander 
made it impossible to stand on tlie ground to 
work, so we had to prop tlie^ tower up until 
the boom cleared the groimd. I wound up 
driving my truck under the rotor and working 
from its roof. I realized tliat this would happen 
every time I let tlie tower down. In the future, 
I shall use a heavy piece of aluminum pipe 
12 feet long, capable of supporting the weight. 
This will be attached to the tower just below 
the rotator witli a small hinge which will allow 
it to hang free alongside the tower. When the 
tower is let down, gravity will i)ull the leg 
out and it will hit ground first, holding the an¬ 
tennas off the ground. 

When the coax and rotor cable had been 
attached to the antemiaV we fastened the cen¬ 
ter guide support to the tower, which has a 
small rope tied to the right handle of the front 
bar. See Fig. 2. Note the arm stop above and 
to the right of the front arm. This stops the 
arm from flopping over and allows the center 
to remain open so the tower can be lowered. 
To operate, simply pull quickly on the rope 
and tlie ami will swing over and rest on tlie 
stop. To close tlie support arai, whip the rope 
slightly and the arm will fall and lock over the 
pin, using its own weight to hold it in place. 
Thus the tower is held rigid in three places; at 
the bottom by the base assembly, at the center 
by the guide support, and at the top by ten¬ 
sion on the gin cable. 

After checking over the entire rig, we were 
ready to raise the tower and its antennas. At 
this point I still had no winch, so we had to 


Fig. 3 Gin pole detoil. 





laise it by the amistrong method. It took the 
combined efforts of 4 men on the gin cable 
and 2 men pushing up on the tower at the 
rotor to start it on its way. When it was raised 
about one third of the way, we found tliat 
three men could handle it; and from the half¬ 
way point, one man finished the job. 

We were worried about tlie tower bending 
in tlie middle due to its length and the small 
top section, but it went up without a tiace of 
a bend except for tlie little that looked as 
though it should be there. To pull the tower 
into place, we ran the cable sbaight down the 
back of the pole and tlirough a pulley about 
3 feet off the ground and pulled parallel with 
the groimd. 

The pennanent arrangement will use a 
double block assembly above the winch so 
that one person can raise and lower the tower 
easily. When the tower was halfway up, the 
sag had disappeaied completely. The white 
line seen leading away from the tower serves 
to help guide it. When it was in place, the 
lead line was pulled tight and tied to a small 
boat cleat at the base of the pole. 

Erecting the tower took about 7 hours and 
a case of 807’s. The rotator was a CDR AR- 
22, but Ham-M or TR-44 would be better. 
The AR-22 drifts a lot, although it does a nice 
job of turning the array. 

The top antenna is the Civil Defense beam, 
Hy-Gain 8 element 6 meter amay. The bottom 
beam is a Hornet Tri-Bander, TB-500, some¬ 
what modified from its original egg-beater 
condition of four years ago. The mast is a 10 
foot piece of 2 inch steel pipe. The estimated 
weight of the array, including the rotor, is 
about 60 pounds; its total height is 83 feet. 
This installation has witlistood winds in excess 
of 60 mph without budging. Total cost was 
about $50. 

. . . K4FQU 
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Did you enjoy the articles in this 73? 

Of course you did. So look at what we ran 


N o vember: 


VHF Log Periodic 

SSB VFO 

Color the Grommet Gone 
A Tuneable Antenna for 432 
On the Air on 432 
Precision Audio Attenuator 
6 meter VFO Transmitter 


KWM Operating Notes 
SJS Part Hi 

UHF Transistor Circuitry 
6 meter QRP Station 
Mobile Noise Limiter 
Ham Operating, FCC Version 
Designing Phase Shift Networks 


Sterba Curtain for Two 

The Easy Way I 

Electrolytic Saver 

Failsafe Power Supply Control 1 

KMW-2 Voltage Regulator 

Incremental Tuning of the NCX-3 I 

80-40 Vertical 

SB-33 and MP-10 1 

Transistor AFSK 

Return to the Art I 

2 meter mobile 

Heath Applications Series 1 

Mobile Phone Patch (?) 

Kentucky DX'pedition I 

And November 1963: 

1 

Another Approach to- TVl 

73 Tests the SK^-HOK 1 

Surplus 432 Converter 

The Amateur's Cape Canaveral 1 

The Perfect Match 

Listen Fellow Amateur 1 

SWR/PWR Meters 

Communicator IV on CW 1 

All Band Conical Antennas 

Premium Tubes 1 

Tool and Workshop Section 

73 Tests the B and W 6100 1 

AC Adaptor 

The Battle of the Century 1 

Come^a-^Longs 

Shocking * . . but True I 

Of RTTY 

Slow Scan Vocoder Transmission 1 

Interested ? We still have a few copies of each available for SOd apiece. 
Why not order a few to keep you company these long wintry November 
nights? 

And in fact^ we have copies of most of our back issues around. All are 

SO^ apiece except 1961 and June and November 1962. I960 and Janu¬ 
ary 1961 aren’t available. 

Or maybe you’d like our assortment of 20 different back issues of 73 for 
just $5. Much better than Peyton Place — and the editorials are just as 
scandalous. 

73 Magazine 
Peterhoroughf 

New Hampshire 03458 
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Maurice Lewton WA6PHR 
1323 Via Del Carmel 
Sonta Morio, Colifornio 



Two Meter 
Beacon 



18 ' 


A remote signal beacon is very useful 
during alignment, antenna checks and 
other amateur testing. Tliis simple low 
cost two meter beacon uses a cheap 8 
me crystal and very little else. It can be 
heard about half a mile away using 1 ma 
at 1.5 volts, or the input can be reduced 
for closer work. 

The entire unit can be built with one 
octal socket and a small terminal strip. 
The socket will hold the FT 243 crystal, 
the transistor can be placed in the hole 
and the unused terminals can be used as 
tie points. Make the RF leads short. 

R1 will be from 50 k to 250 k depend- 
ing on the transistor you use. Adjust R1 
for 0.2 to 1 ma collector current. Most 
low leakage transistors that will oscillate 
above 8 me will work. The emitter tap 
should be at /2 to turn above ground. 

When you’ve finished building the 
beacon, monitor the collector current and 
pull out the crystal. If there is a change 
in current, the circuit is oscillating prop¬ 
erly. Then look for the 18th harmonic of 
the crystal on tw'o meters. It should be 
quite strong. Adjust Cl for maximum 
signal. 

I even tried the beacon at 9 volts and 
10 ma connected to my beam. I worked 
three stations on CW! But if operated at 
1.5 volts with less than 0.3 ma, battery 
life should be virtually the shelf hfe. 

. . . WA6PHR 




2-20 p« 

ytcA rn 


II 



Allow 50^ for 
packing and 
shipping. 
California resi¬ 
dents include 
sales tax. 


BRIDGE 


STRENGTH 


METER 


THE BEST 
VALUE WE 
HAVE 
EVBt 
OFPEREDI 


An excellent combination unit for either home 
station or mobile use ... as an accurate Standing 
Wave Bridge and a sensitive Field Strength 
Meter. 52 ohm impedance. Will take a full kilo¬ 
watt and can remain in the line all of the time. 

Grey metal case, SVa” H x 1 Va" W x 21A” 
with standard fittings, \W Bright-vue meter, 
and detachable, telescoping antenna which ex¬ 
tends to 10%".With instructions and schematic. 
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Bill Hoisington KICLL 


A heterodi/ne-VFO storage-battery poHahle transmitter for six meters. 

Slippery Six 


Right off I would like to point out that 
I'm not in a war against Handbooks, far from 
it. They are my favorite literature. It’s just 
that they seem to miss the boat on some im¬ 
portant items for amateurs. So they want to 
“Swim Nvith the crowd”; so, “what is it sold 
last year?” etc. No thanks. There are new 
things sometimes, improvements and new uses 
for older ideas. For example, the heterodyne 
vfo. As far as I know (may not be too far) 
there have not been many articles on this 
item for the amateur. In the military, yes, I 
first met this system soon after the war, using 
“quad diodes” for mixers. 

There seems to be a wide gulf, much too 
wade, betw'een the Military (Government) and 
amateur requiiements. This doesn’t really have 
to exist at all. The gulf, I mean. It just needs 
someone to “translate down” a little. Granted, 
amateurs do not need 100 G vibration tests, 
300 C temperature tests (will that fry eggs 
good?), and 5 different kinds of fungus bu^ 
(available in stock numbers from the U. S. 
Navy) for mildew tests. But certain basic 
principles and circuits that are good for the 
militarj' can be used to advantage by the ama¬ 
teur. The heterodyne vfo is one of these. 


xTAi. 

osc 
44 M C 
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Fig. 1. Block diagrams of heterodyne rig. 


Plenty of real good engineers who have 
been working for the government know about 
this, A lot of them are amateurs too, friends 
of yours, friends of mine, on the air, etc. But 
their daily stress of work sometimes impedes 
their possible translation of new items into 
amateur rigs. This one, the heterodyne vfo 
can be particularly important. Because, you 
can move around the band, spot in on local 
operating portable sets. This of course is 
caused mainly by the variation in dielectric 
of said capacitors, and can be avoided by the 
use of air dielectric. It is also divided by 
twelve in this rig, and by 18 on two meters. 
1 know! One of my old battery rigs had one 
such capacitor in it. Every time I got out of 
the warm car in the fall and spring and start¬ 
ed up the mountain to a fire tower, the 
frequency walked also. Right out of the other 
fellows if pass-band. So if you have only air 
capacitors you will be better off. This rig does 
have a mica compression trimmer in it but 
so far that has not bothered at all. Again, it 
just doesn’t really seem fair to make compari¬ 
sons between this vfo and others. 4. Heating 
of oscillator components caused by other tubes 
in the rig. There are only three of these other 
tubes, including the modultor tubes. Mixer, 
final, and modulator. And they are also quick 
heating filament ty^jes. Same 5618 of course, 
with not much heat in them. If you push the 
final to its full 7Ja watts dc input you will get a 
little more, but not much. If you use the flat 
“open” type of construction these last tubes 
will be a little distance away from the oscilla¬ 
tor. That is good for other reasons too. Like 
rf feedback. 5. “Leaving the oscillator run¬ 
ning.” Along with all the other evils found in 
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Fig. 2A. Double oscillators and heterodyne mixer. 


the “usual” vfo, this is a rather nasty one and 
has led people to heterodyne mixing of oscil¬ 
lators at low frequencies simply to get the 
transmitter off your own frequency where you 
rag chews when mountain-topping or mobile, 
without the usual work involved in setting up 
a “stable vfo”. Proof? Yours truly had been 
operating a storage battery walkie-talkie using 
this arrangement for a long time. See Fig. 1, 
block diagram. 

One half of a 3A5, 55c double triode is 
used as the high frequency crystal oscillator, 
the other half as the low frequency variable 
oscillator. The crystal oscillator 46 megacycle 
output is fed into the control grid of the 5618 
quick heating pentode mixer, and the low fre¬ 
quency variable oscillator, 4 to 5 megacycles, 
is fed into the screen grid of the same tube. 

On the plate of such a mixer can almost 
always be found four frequencies. The funda¬ 
mentals, 4 and 6 megacycles, and the sum 
and diflFerence of those two. We will use the 
sum in this rig. 

The reason, for these last two frequencies. 
Is a fascinating subject. Several eminent sci¬ 
entists have written large, good, and costly 
books about just that one subject. A good 
number of special tubes have been created 
just for this service. They are also known as 
converters in receivers, and as modidators in 
transmitters. However, we are not going into 
the theory of mixing here, intriguing though 
it is. We will have enough to do to make up a 
good practical rig for battery-portable use, 
with the main emphasis on why such a de¬ 
sign can be made very stable “without hardly 
trying at all”. 

The Principle 

The principle involved is very simple. In¬ 
stead of a vfo on low frequency which has to 
be imdtipUed up, a vfo on low frequency 
is added on. That’s all there is to it. A drift, 
or shift, in the low frequency is not multi¬ 


plied. Example: With an 8 megacycle vfo to 
take the place of an 8 me crystal, the 8 me 
must be multiplied by 18 to reach 144 me. 
Any drift, shift, hum, or what-have-you is 
also multiplied 18 times. With the heterodyne 
vfo, no multiplication! 

The Circuit 

The crystal oscillator circuit I took from 
the 73 article “Storage-Battery Portable”. Just 
note in passing that these 40 to 60 megacycle 
crystals work. Look at the thousands of re- 
cei\4ng converters using them very success¬ 
fully, but don’t go over 100 volts on the plate. 
They begin to get fidgety if you do. 

The 3A5 triode, each section, does not have 
much gain so regeneration is used in the crys¬ 
tal feedback circuit. It is not too critical, when 
used as shown. It just helps to start an other¬ 
wise sluggish crystal, keep it going, and pro¬ 
vide more output with less critical tuning. 
Enough reasons? 

The low frequency oscillator is also very 
simple in design. The only thing borrowed 
from the “conventional” vfo is the use of a 
fairly high C, A lot of other things often found 
in vfo’s can be thrown away. But, don’t forget, 
there are basic reasons why you can do this 
here, and not do it in the usual vfo. Most of 
these reasons go back to the main principle 
of adding instead of multiplying. 1. Mechani¬ 
cal stability. Not requiring high Q, as the os¬ 
cillator is a "regulator” type, with plenty of 
feedback, the inductance LI can be small and 
light and does not vibrate mechanically, 
even when you’re walking around with it. 2. 
Heat. The 3A5 is a quick heating filament 
type tube that does not heat up enough to 
cause any fjoticeable drifting, or heat up any 
of the other components either. In fact, it Is 
turned on and off every time you transmit 
and receive, as are all the others. 3. Absence 
of temperature sensitive capacitors. When you 
use a lot of capacitors across an oscillator coil 
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Fig. 2B. RF final and modulator. 


you often find yourself with frequency drift, 
especially when getting in and out of cars and 
may be listening. And generally are today. 
The quick heating tubes obviate that one. 

So, seems like enough reasons to me. 
Granted that the remedies for all of these 
troubles are made easier by the non-multipli¬ 
cation of the variable oscillator frequency. 
But that’s just the point of this entire rig! 

The Transmitting AAixer 

Now that we have two stable frequencies, 
one fixed and the other varialile, what do we 
do with them? The crystal oscillator 46 mega¬ 
cycle output goes to the 5618 pentode mixer 
grid because, being in the VHF region, it does 
not have much ouqjiit, for a transmitter, and 
needs the grid-plate conversion transconduc¬ 
tance of the f)entode mixer. 

The low frequency variable oscillator can 
have more power (but don’t exaggerate on 
this idea!) and be used to modulate the screen 
grid. Be sure and keep in mind die meanings 
of the words mixer, converter, and modula¬ 
tor. The principle and processes are the same 
but the useage can be different. Note that 
with the rise of SSB to favor in many quarters 
we now have people on the air every day 
talking about converters. They don’t mean re¬ 
ceiver converters either, they’re talking about 
transmitter converters. 

Note the high value of the screen resistor 
in the mixer, and the dropping resistor in the 
plate supply. Mixers are particularly fussy 
about diese values, and the bias on the grid 
or grids. This does not mean diat they are 
critical. I do not go for critical circuits, if they 


can be humanely avoided, but these voltages, 
that is, control grid bias and screen grid volt¬ 
age, should be varied under operating condi¬ 
tions for optimum desired results. In this rig 
it has already been done. The desired results 
were the maximum output at 50 megacycles 
from the 5618 mixer with given inputs from 
the 3A5 and the least possible output at 46 
megacycles. Also the least at 42 me, although 
this latter is no great problem, since it is 8 
megacycles away from 50 me. 

Just a word here about the choice of fre¬ 
quencies for the double oscillator. It is ob¬ 
vious that one should not go too near 50 me, 
because it would be too difficult to filter out 
the fundamental crystal frequency (46 me). 
Also, the lower you go with the crystal, the 
higher you must go with the variable low 
frequency oscillator. It then becomes more 
and more fussy. In this case, I just happened 
to have a 46 me rock, and everything worked 
out fine. I imagine that you could go a few 
megacycles lower with the crystal and run 
the variable oscillator a little higher. Rut not 
much! Of course you can get away from this 
bind by using double conversion, just like in 
receivers! More on that later, especially on 
2 meters and 432. 

Tuning the plate circuit of the mixer, which 
of course should be of the highest possible 
Q (use airwound coils), you will find both the 
crystal fundamental at 46 me and the sum 
frequency at 50 me. Be very sure about which 
is which! I used both a tuned power detec¬ 
tor and absorption frequency meters on this 
job. A grid-dipper in the diode mode is also 
OK. Use a number of checks on this point! 
Do not use your high gain sen.sitive receiver! 
It helps to have some kind of a marker or 
small dial on the mixer plate tuning capaci¬ 
tor. Once you get the mixer and the two rf 
final tuning capeitors on 50 me you will have 
no trouble at all from then on. 

The RF Final 

This operates quite conventionally with the 
5618 neutralized. I used a piece of heavy 
wire, wth good flexible tubing over it through 
the shield wall, brought over near the grid. 
See Fig. 2b. Works fine. A bakelite screw¬ 
driver bending the >\ire nearer or further 
away from the grid \\4thout rf excitation 
(watch those plate mils!) shows oscillation or 
neutralization immediately. Remember, the 
,24 mmf Cgp isn’t much of a capacity but it 
is enough to make a high-gain unloaded pen¬ 
tode oscillate. You can do an even more pre¬ 
cise job using a power diode detector on the 
rf final output with excitation but no plate or 
screen voltage. I neutralized this particular rig 
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al)()iit a yeac aiul it lias not budged since. 

Again, air-vvonnd coils arc used in grid and 
plate circuits with coax link coupling. Be 
very sure you are on .50 mcl The rest is 
straight-forward rf circuitry and works OK. 


Once all three major tuning capacitors are on 
■50 me you will have no trouble. 

The Modulator 


This is actually the same unit used in the 
Storage Battery Portable” rig, described in 
73. It is high level modulation and quite 
uncritical. Be sure to use fixed bias on the grid 
return and just remember that the 5618 likes 
class A audio. There is not much current 
upswing when talking. At the 5 watt level this 
class A t\'pe is still very good. You could 
make up a cla.ss B stage, but why? The stor¬ 
age battery driving the 225 volt hv transistor 
power supply might hold its charge a few 
minutes longer, so what? And you would have 
more and different tubes to buy and use. 

Again, for the microphone, don’t use any¬ 
thing hut a Western Electric FI button. I 
worked for the Bell Telephone Laboratories, 
Member Technical Staff, hut that was over 
20 years ago. I don’t own any ATT stock 
either. In fact, I don’t own. If anyone knows 
of another carbon mike that fully drives a 
single tube modulator, sounds like a crystal 
mike, and can he bought for $1, please let me 
know. 


The Spotting Circuit 
Let’s face it, the 6 meter band today, es¬ 
pecially evening.-? and weekends resembles the 
ten meter hand in those vintage sunspot 
years, ’39, ’48, and so on. This situation settles 
the rock-bound versus moveable question. 
That is the main reason for this article. On 
top of that, the rig is fine in the car, real quick 
like, with a rain-gutter antenna, UHF con¬ 
nector, cable through the fittle vent window, 
and possibly a jumper over to the car battery 
to keep the portalile one charged ready for 
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Fig, 3. Switching connections. 


hiking up on top of the hill awMV from other 
mobileers! J have found that tlie whip up 
from the rain-gutter at some 45 degrees is 
very good. Kind of takes care of both beams 
and other wiiips. Incidentally, my whip has 
a stiff gooseneck at the bottom which is very 
handy for fixing in position and still allow 
for those low-hanging branches wiiich you will 
find on those high country roads. 

When you arrive at that hill-top and get on 
the air, you will hear all kinds of local (5, 10, 
to 1.5 miles) rag chews going on. If you are 
rock-bound you might as w^ell have stayed 
in bed. With the circuit showm you flip the 
spot swi’teh, zero beat, and you are ready to 
cut in at the proper moment. No comments, 
please, on just w'hat moment that is, tlo 

you know a Mr. Break in this group?” Hali! 
Spoofing aside, try giving up the spotting gim¬ 
mick onc-e you’ve used it! 

There is a little deal on the power used for 
spotting. As shown, the 3A.5 alone gives just 
about the right amount of pow'er for the 
job. The 3A.5 filament should be connected 
to the spotting switch for this business. I have 
not shown a complete organization of the 
switch, because many different possibilities are 
feasible. I actually use a 45 volt B battery for 
the receiver section, and add another making 
90 volts for the 3A.5 supply. You might want 
to drop down from the hv supply for this. 
Watch out for modulation on the supply 
though, if you do. 

Notice the ^‘spotting trimmer”. This tinned 
out to be finite important and a great help. 
It is needed to avoid the following trouble. If 
vou want to be able to hear the station that 
you are zeroing in on, you cannot turn on the 
full rig. If you do not turn on the full rig you 
will not be on frequency. So the little trim¬ 
mer takes care of tliat real neat like. To adjust 
it, tune in the transmitter full power on an¬ 
other receiver, shut off the transmitter and 
turn on the spotter, without touching the re- 
ceiv'er. Adjust the trimmer till the spotting 
frequency is the same as the transmitter. 
That’s all. Just do it once and forget about it. 

Send Receive Switch 

Tins also comes out of the Storage Battery 
Portable rig. Si tuple deal, using short connec¬ 
tions on the transmitter, receiv'er, and an¬ 
tenna cables. For cables 1 have used both 
RG-58/'U and the small % inch miniature .50 
ohm cable. Both are ok. See Fig. 3. 

For Antentias. Don’t forget the gooseneck 
w'hip, the telescoping folding dipole, and the 
4 element beam that folds up into a golfbag. 
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Build Yourself a Light Wattmeter 


Every week brings something new in the 
hectic field (or pasture) of electronics. At¬ 
tempting to solve old problems with new com¬ 
ponents is an interesting pastime for electronics 
enthusiasts, but they must be careful not to 
put their foot in the wrong thing. One of the 
new components is the cadmium sulphide/ 
selenide photocell. A semiconductor sensitive to 
light is not an entirely new concept, since 
selenium cells have been around for some 
time, but the degree of sensitivity makes the 
cadmium cell stand out. 

In measurements especially, there are many 
possible applications for cadmium photocells. 
One measurement in particular is usually diffi¬ 
cult for the amateur, and this is power meas¬ 
urement. There is a way of using cadmium 
photocells to measure power, and I call this 
circuit a “light wattmeter”. Operation is just 
as the name implies, that is, the power is used 
to generate light which is measured by the 
photocell. 

You have probably realized by now that we 
are going to use a light bulb as a load. Now 
this is frequently done in amateur circles, but 
no one will go out on a limb as to its accuracy. 
Except me. We know that the ordinary lamp 
filament has a positive temperature coefficient. 
Fig. 5 illustrates the variation of a typical 



Fig. 1. Circuit of Light Wattmeter. 


lamp filament resistance with input power. 
By keeping this in mind, fairly good accuracy 
can be had. Of course, if you use a different 
lamp, the cur\’e wiU still apply, but the resist¬ 
ance wdll be different. 

You can nm your own graph, however, by 
using the setup showm in Fig. 2. Either dc or 
ac can be used, and since the lamp has little 
inductive or capacitive effect, tire readings 
taken will be good to better than 100 me. After 
you have a graph on the lamp you are using, 
you can effect any kind of impedance match 
you wish. 

Using a lamp as a load simplifies the prob¬ 
lem of power measurements because loads for 
this service are hard to come by. Power re¬ 
sistors are too inductive, and when they ap¬ 
proach 1000 watts, they become downright 
expensive. However, even a 1000 watt lamp 
is not too expensive. 

Fig. 1 shows the circuit that I used as the 
basis of this article. A standard 150 watt 
lamp was used here as a load. The photocell 
is mounted about five inches from the bulb. 
A wooden box houses the wattmeter, com¬ 
pletely sealed internally against extraneous 
light. Figs. 3 and 4 illustrate the variation of 
resistance of the photocell with variation of 
power applied to the lamp. Even very small 
amounts of power are measureable, if the cell 
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Fig. 2. Method of calibrating lamp and de¬ 
termining resistance. 
















































LIBERTY ELECTRONICS, INC 
WANTS TO BUY FOR CASH 


Electron tubes and semiconductors 

Most any type or quantity 

Receiving, transmitting, special purpose, magnetrons, klystrons 

We will make you an immediate offer in cash. 


Surplus communication and test equipment 

AN/GRC-3, 4, 5, 6, 7, 8, 10, 19, 26, 27, 46 

Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes 
Communications: AN/TRC 

Receivers: AN/APR-9,13, R-388A, R-274, R-390A, R-391, etc. 
Indicators: ID-250, 251, 387, 257A, etc. 

Aircraft: AN/ARC.27, 34, 38, 44, 52, 55, 57, 73, 84 

AN/ARN-14, 59, 67, 70 
AN/APS-42, 81 
AN/APN 

Also: Tektronix and Hewlett Packard scopes 


Liberty Electronics 

548 Broadway 

New York, New York 10012 

Phone 212-925-6000 
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Fig. 3. Response of CdS ce!l to 150 wott 
lamp. 

i.s shielded from external light. 

The wires from the input connector to the 
lump are kept a.s short as possible by remov¬ 
ing the lamp base and soldering the lamp 
wires directlv to the coixxial connector. Switch 
SI selects three ranges, which can be set by 
the builder to anything he de-sires. In my 
case I used three ranges which cover from 0.5 
watt full scale to 250 watts full scale. With 
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WATTS 

Fig. 5. Resistance versus power input, 150 
watt lamp. 



Fig. 4. Response of cell to 7 watt lamp. 


some photocells a 1.35 volt mercury batter) 
can be used instead of tlie 4 volt batter\ 

w 

shown. Also, 1 used a 50 microamp meter, 
because of convenience (mine), but even a 
10 ma meter will work. Don’t exceed the rated 
power dissipation of the photocell, and re¬ 
member this may derate with increasing am¬ 
bient temperature. One thousand watts in a 
box can be a lot of ambient temperature. 



Fig. 6. Calibration curve for Light Watt¬ 
meter. 
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55 Types of Air-Wound Inductors with exclusive "D" Shaped support rods. 
Internal material hang-over in the electrical field is minimized for lower loss of 
energy and higher “Q" characteristics. 

Complete Sizes: Diameters Yi" to 3"; lengths 2" to 10". 



• Write for Bulletin CP-1001. • FROM YOUR DISTRIBUTOR ONLY. 



reconnecting balky Coax fittings. Safe, Accurate, 


3 MODELS PRICE 

PS750—Single Pole, 5 Position ...... $9.95 

PS751—Two Pole, Two Position . 8.95 

PS752—Single Pole, 2 Position . 8.45 


Features: Heavy Switching Elements • Compact Designs • Knob and Plate 
included • Maximum Ratings • Attractive Colors • Solid Quality 

• Write for Bulletin CP-1002. • FROM YOUR DISTRIBUTOR ONLY. 




POLYPHASE INSTRUMENT COMPANY 


COMMERCIAL PRODUCTS DIVISION / BRIDGEPORT, PENNSYLVANIA 

Ask your Distributor for PIC Components, quality^engineered since 1948 


Getting back to the accuracy, if I were to 
tell you what the meter would read with such 
and such a lamp, and a given power input, 
your calibration would be off ten to twenty 
per cent when the construction was finished. 
The best way of getting a good calibration is 
something youVe heard before; “if you want 
a job done right around here youVe got to do 
it yourself'*. 

Now obviously you can’t calibrate the watt¬ 
meter at 14 me, because this is what you are 
trying to measure to start with. Luckily the 
light from the lamp filament is primarily a 
power function, and it doesn’t matter whether 
this is do power, or 100 me power. 

So, to calibrate the wattmeter, apply ac or 
dc as you wish. Measure the input voltage and 
current, and read the meter. Make a graph of 
input power vs. meter reading, and there you 
have it. Fig. 6 is the graph that I use with 
the circuit in Fig. 1. Keep the impedance 
variation in mind, and select a lamp with the 
power impedance so that standing waves won’t 
eat up lots of your power. As a dummy load 
and approximate power indictor this is not too 
critical, of course. But if you wish accurate 
power measurements, your impedance should 
be approximately matched. 

, . , Heniy 




Runs T.V., Lights, Recorders, Public Address. 
Tools, etc. In Your Auto, Trailer, Camper or Boat 


Order From Your Dealer or Direct From Manufacturer 

Shipping in U.S.A. $2.50 Calif, Res. Add $2.00 Tax 


TOPAZ INCORPORATED 

3800 HOUSTON STREET 
SAN DIEGO, CALIF. 92110 
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Zener Diode Improves Overload Relay 


Electronics is a fascinating field. Startling 
new components are regularly introduced and 
dramatic applications advanced. Then, as 
tliese components become generally available 
and drop in cost, more and more applications 
are found. Old reliable circuits are reexamined 
in the light of the new components and, quite 
often, great improvements in performance are 
gained at little increase in cost and complex¬ 
ity. The zener diode is one such component 
that has updated the performance of many 
time-proven circuits. 


TO PROTECTED 
CIRCUtT 


IS OHM 

2B WATT 

— 




A 




^TO CONTROLLED CIRCUIT, 
NORMALLT CtOSEO CONTACTS 
MAV BE USED IF RCOJIRED 


50 OKMS, 40 MILLIWATT REUAV 
SlFMfl 4IF-50S-SIL OR EOUAL 


The diagram shows an example of the im¬ 
provement a zener diode can make in a con¬ 
ventional circuit. The usual transmitter over¬ 
load relay circuit consists of a relay, shunted 
by a variable or adjustable resistor, connected 
either in the cathode circuit of the protected 
stage or in tlie high voltage power supply 
negative return. The resistor serves as an ad¬ 
justment of the trip point of the relay. The 
relay contacts are connected in some portion 
of the control circuit to remove power when 
the relay is actuated. 


A 

While the conventional overload relay cir¬ 
cuit is effective, it suffers several disadvan¬ 
tages. Selection of the relay is usually rather 
critical since the relay coil cmrent, in normal 
operation, is just short of the trip point. This 
static current results in relay heating and often 
causes failure of the relay coil or erratic opera¬ 
tion. Also, in 'phone transmitters, the over¬ 
load relay often “talks back” as a result of the 
modulating current variations. 

The circuit shown eliminates most of the 
usual problems. A low voltage zener diode is 
connected in series with the relay coil. The 
adjustable resistor is set so as to result in a 
voltage below the conduction point of the 
diode so that, in normal operation, no current 
flows through the relay coil. When the drop 
across the resistor exceeds the zener voltage 
of the diode, it conducts, and the current 
trips the relay. Since the current through the 
relay is momentary, almost any low voltage 
relay may be used. 

In the circuit shown, the 1N1521 is a 1 
watt, 6.8 volt zener diode unit. The relay is a 
low cost, current operated unit. With the con¬ 
stants shown, the relay is adjustable over a 
range of from a trifle over a quarter of an 
ampere to almost two amperes. In the circuit 
shown, the diode is polarized for use in the 
cathode circuit of the protected tube. For use 
in the negative return of the high voltage pow¬ 
er supply, reverse the diode in the circuit. 

. . . W4WKM 



Handy Plug and Socket Adapters 


Various handy plug and socket adapters 
may be made from discarded SSmrn film cans. 
These are made of soft aluminum and will 
readily accommodate many different t 3 q)es 
and sizes of plug to socket (and vice versa) 
arrangements to suit your particular needs. 
Two configurations which I found valuable in 
my shack are shown in the photo. 

As you can also see, I am well stocked with 
cansi In fact, I have about 75 more than I 
need, so if any of you don’t happen to have 
photography as a hobby also, send me a 
stamp and I'll mail a can back to you. The 
cans will be in perfect shape when they leave 
here , . . how Aey arrive at your QTR is up 
to the Post OfiBce Department. 

. , . W3WT0 
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THE EASY AND ECONOMICAL WAY 

WITH A 

VIDICON CAMERA STARTER KIT 

SIX different kits to choose from...select the one best suited to your needs. 

PERFECT FOR HAM TV, CCTV, ETV, SCIENCE FAIR PROJECTS 

Teom up any of these kits with ports from your iunkbox and before you know It you'll be televising 

"live” pictures on your own TV set. It's EASY-RJt^EDUCATIONALl 

Basically here's how it works. We furnish you with o wide choice of hard-tO'find components 
(in o variety of kit fonns) complete with a set of easy-to-follow instructions for l^ilding what we fee! 
to be the simpliest TV camera circuit todate. This circuit, over 3 yeors in design, makes use of a 
maximum number of standard, easy-to-find. parts. Normally over o0% of the components con be 
found right in your own iunkbox...or your neighbors for sure! By including only the hard-to-find 
items in these kits we save you money...and hopefully help you get storted in. this exciting field 
of TV, ’ Why not get started this week? You’ll be omazea how simple it is, even if you’ve never 
had ony experience in TV circuitry. 


vidicon tube 



6BQ7A 

video amp. 


12AT7 

video ami 


6U8A 

svnc adder-out 


.video out 


6DE7 

vert. defl. 



sync-blanking 


280V -150V 125V 

t t t 


6.3vac 




power supply 


The camera requires 6 hard-to-find components. They are: (1) focus-deflection coils, (2) power 
transformer-{12^ac flOOma & 6.3vac @3 amp). (3) vidicon tube socket, (4) 25mm lens, (5) lens 
ihount, (6) small coifs kit (two 4-30mh adi coils and five video peaking coils-36uh, 76uh, 96uh. 
■180uh & 350uh). With this information, molce your kit selection on the basis of the parts you'need. 

^63A Eocus—defIection kit. ONLY.$16.95 

#SK-1 Focus-deflection kit, xfmr,.socket. ONLY......$24.95 

#SK-2 Focus-deflection kit, xfmr, socket, small coils kit. ONLY..... $30.75 

#SK-3 Focus-deflection kit, xfmr..socket, small coils kit, lens, lens mount. ONLY.$42.25 

^MGI Same as SK-3 but with following additions; vidicon tube securing clamp and printed 

circuit board. Ideal for constructors not experienced in wiring. ONLY.....$52.25 

lfMG2 Same as WC-] but with high quality F1.9 lens substituted for economy lens. ONLY.„$74.95 

We pay postage & ins'uronce on ALL orders anywhere in U.S. & Canada. 24hr. service onmostorders. 

SEND lOf FOR NEW TELEVISION CATALOG. Comprehensive listing of kits, lenses, vidicons, 
etc. Also contains info cm locating sources of free vidicons. Don't put it off! Write today! 

P.a BOX39M i A\n r\V/ I ?<'! ‘-'*^'^6- 
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Modifications to the HE-45 


I am sure that nianv 1IE45 ov\Tiers would 
appreciate a higher percentage of modula- 
lion. Well, for the cost of about $1.50 this 
fine transceiver can pnt out a signal that can 
be respected. 

Modulation 

Turn the set upside down so that the modu¬ 
lation transformer is on the left hand under- 
side. Now look to the rear of the chassis and 
you will note a terminal strip having six termi¬ 
nals. As received, the brown lead will be on 
terminal. If just the opposite, reverse so that 
brown will be on pin and white on 

pin ^2. Now proceed as follows; discon¬ 
nect brown lead from pin ^1; tape this lead 
and leave it disconnected; place a wire from 
pin -1 of tenninal strip to pin 5 of the 
6AQ5 (the plate pin). This change alone wll 
increase modulation to approximately 60 %. 


W^ith the addition of a 12AQ5 connected in 
parallel (all but the filament, which is con¬ 
nected across the filament transformer, the 
modulation will increase to appro.ximately 90 
to 95 per cent. The 12AQ5 is mounted in 
front of the 6AQ5 (be veiy careful, there is 
just enough room for the 12AQ5 socket) . 

Since I have made these changes in my 
HE45 I have had no bad modulation reports. 
A few of the HE45 transceivers have been 
converted in this area and they sound verj' 
good. 

Drift 

The drift in some receivers can be greatly 
reduced by changing the 15 mmfd tempera¬ 
ture compensated capacitor located at the rear 
of the receiver tuning capacitor to a 15 mmfd 
zero coefficient capacitor. 

. . . K2GOI 
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Improving the Twin City RTTY Converter 


After building the popular Twin City RTTY 
Converter described in a popular RTTY hand¬ 
book and magazine the performance of the unit 
for weak RTTY signals left much to be desired. 
Finally a 6SN7 was substituted in place of the 
6C5 to establish more gain and limiting from 
the unit. The drawing shows the slight wiring 
changes including a decoupling network con¬ 
sisting of a lOK 1 watt resistor and a 40 mfd 
450 volt electrolytic capacitor. 

Surprisingly enough the output voltage of 
the four 1N64 voltage, doubler rectifiers did 


not increase, but instead the added stage help¬ 
ed by bringing up the weaker signal plus act¬ 
ing as a limiter clipping off unwanted distortion 
resulting in a worthwhile improvement in the 
performance of the unit. 

The 250 K linear pot shown in the original 
diagram feeding the discriminator was changed 
to a 200K linear pot for increase in level to LI 
and L2. 

Now with a properly adjusted polar relay 
the simple converter performance is almost as 
good as a 13 tube TU used for comparison. 

.. . K4CRY 


6SL7 1/2-6SN7 I/2-6SN7 

LIMITER 
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■'^450V. 
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250 V. 
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LINEAR POT. 
TO L2 


A t2AU7 could be used in place of the 6SN7. 






























































The Novice Note Nullifier 


Anyone who has heard DX-35, 40 and 60 
series transmitters on the air knows that ihev 
sometimes sound a little chirpy when used 
with crystal control. 11 you have this prob¬ 
lem, the simple gadget tlescribed below will 
solve it. It will give you a good crisp signal 
with even a sluggish crystal. It is not neces¬ 
sary to modify your rig in any w'ay, so you 
won’t spoil resale value. 

As shown by the diagram, the device is a 
simple Pierce oscillator, A 6AU6 tube was 
used because we had one and because it will 
take the voltage available at a DX-40 acces¬ 
sory socket. Another tube type might work 
better. The oscillator is constructed in a small 
ininibox, which is plugged into the rig’s ac¬ 
cessory socket. Output is taken via a piece of 
coax to the vfo input jack. That’s all there is 



to it. As a bonus, you can plug the unit into 
your receiver accessory socket and use it as a 
band-edge marker, with a 3.5 me crystal. 

. . K6TIiW 


Surplus Servo Pots for Resistance Standards 


Ten turn precision potentiometers have beeji 
on the market for several years and are l)egin- 
ning to show up on the surplus market at 
greatly reduced prices. These rugged units 
were originally developed for servo and other 
critical applications and have been widely used 
in military equipment. To add to the utility 
of these resistors, turns counting dials have 
been made available. Most of these dials will 
count turns and read dowm to I T00th of a 
revolution. 

Since most of the available potentiometers 
have extremely good linearity, it is possible to 
obtain very accurate resistance settings with 
turns counting dials. While the linearity of 
the potentiometers is very good, 0,1% being 
common, resistance tolerances are not so good. 
The most common resistors being rated at 
i3%. The photographs show an example of 
available potentiometers and dials. 



By selecting a potentiometer willi a value 
of 10, 100, 1,000, 10,000 or 100,000 ohms 
it is possible to construct a direct reading 
resistance .standard. The photos show' such a 
device. Several potentiometers w'ere available 
and one was selected which was within \% of 
tlie nominal value. A suitable dial, case atid 
binding posts complete the project. The en¬ 
closure is a Bud CU-2103-A Minibox measur¬ 
ing 4'* X '2}A" X 2%^', The dial is a Beckman 
Duodial^ Model “RB”, The binding posts are 
inexpensive Lafayette Radio MS-566, 5-\\^ay 

units. 

The Rorg Model 205 10-turn linear Micro¬ 
pot shown in the photo is typical of available 
units so a run-down of the specifications is 
in order. Resistance tolerance is ±3%, linearity 
tolerance ±0.1%, power dissipation 5 w'atts at 
40° C and rated life is one million revolu¬ 
tions. Mechanical rotation is 3,600° + 15° —0; 
electrical rotation is 3,600° -|- 14.4° —0. Physi¬ 
cal size is 2/a" long and diameter. The 
shaft is a standard li" and the resistor is fitted 
with a standard threaded mounting bushing. 

These resistance standards are ver\" con- 
venient to have around the shop and you can 
assemble one in less than an hour. Both the 
potentiometers and dials have been advertised 
by surplus dealers in the past. However, your 
best bet is to visit the surplus dealers and bar¬ 
gain for what you find. Many different types 
are made and vou are almost sure to find 

M 

something .suitable at an attractive price. 

, . . WIWKM 

liy S* fiassiHaiL Jr, 
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Squelch for the Sixer 

One of the things missing on the Heath 
Sixer is a squelch. The Sixer regen really lacks 
up a fuss when there is no signal on the band. 
To make contacts in a location where there 
is little six-meter activity you should monitor 
the band continuously, but the regen hiss of 
the Sixer is hard to stand for very long. 

Here is a “squelch” for a sixer. It is not a 
true audio squelch but it is device to kill the 
regen when there is no signal. This means 
that strong impulse noises do come through 
but the regen hiss is not present when there 
is no signal being received. This device is 
not as good as a audio squelch but it is a great 
improvement on the basic Sixer. 

The diagram shown is for a HW-29A. The 


T9UM 



squelch should be adaptable to the older Sixer, 
but the resistors may have to be changed. 

The only new parts needed are a 500K lin¬ 
ear pot, a 6.9 meg resistor, a 560K resistor, 
and a 1N537 or 1N67 diode. 

. . . WA9BVS 


J. Pfioum K8ERZ 


Mobiiing in Canada 


Scratching his head dubiously as he eyed 
the Gonset Twins under the dash of my VW, 
the customs inspector startled me with this 
query: “Can you seal off that transmitter?” 

“Seal it I” I expostulated. “But why? I have 
a permit to operate in Canada. Look.” 

I showed him the document, all sealed, 
signed, and delivered in proper order from the 
Department of Transport at Ottawa. 

Apparently unimpressed, he continued to 
stroke his cr anium . 

“Are you going to use this equipment com¬ 
mercially?” he finally asked. 

“Commercially?” I countered in amazement. 
“Of course not. This is for amateur use.” 

The upshot of the whole business was that 
he finally let me through, but I am still puz¬ 
zled. Was he testing me, or are there actually 
so few U. S. mobiles entering Canada at Wind¬ 
sor from Detroit that my case posed a prob¬ 
lem. I can’t bring myself to believe the latter, 
because Detroit is a big city and a big port 
of enby into Canada. 

At any rate, I was soon on my way, calling 
CQ mobile VE3 (after filling out an inventory 
of my radio gear, which had to be surrendered 
when I re-entered the States—the inventory, 
of course, not the gear.) 

Operating in the Canadian phone band had 
a peculiar effect on me: being so accustomed 
to the boundaries of the U. S. band, I felt 
illegal! But after a day or so that passed, and 
I enjoyed the advantage of being free to use a 
section of the spectrum that had less QRM, a 


big advantage to a mobile using only 50 watts 
AM. 

Getting a permit to operate in Canada is 
easy. Simply write to the Director, Telecom¬ 
munications and Electronics Branch, Depart¬ 
ment of Transport,- Ottawa, Ontario, Canada. 
It’s best to apply a month ahead’ of your expect¬ 
ed trip, but I received my forms within a week. 
Don’t apply unless you have a General class 
license or better, as the Novice and Techni¬ 
cian class have no counterpart in Canada. You 
will be expected to indicate in which provinces 
you mil operate and for about how long. They 
are very generous on the time limit, however. 
I indicated a stay of only a week but my 
pennit was good for about three months. 

At the Canadian exit station at Rousses 
Point (Quebec, N.Y.) I surrendered my dupli¬ 
cate inventory of radio gear and was passed 
on to the U. S. immigration officials. 

The U. S. man asked me two questions: 
“Where were you bom?” and “Did you have 
that radio stuff with you when you entered 
Canada?” 

I gave him the answer to the first and said 
“yes” to the second. With a wave of the hand 
I was passed on. That was all. 

It was great fun mobiiing in Canada, and 
I was successful in making good radio con¬ 
tacts back home to Ohio from Quebec on 20 
meters. In fact I talked with my son, via phone 
patch. 

Try it some time. You’ll like it, whetlier you 
have a son in Ohio or not. . . . K8ERZ 
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HIGH VOLTAGE 

SILICON RECTIFIERS 


!BI 

PRV 

Max, Rect* DC 

Volts 

Output Ma 1| 

6000 

100 1 





SEMI-KON-DUCTORS 

2- CIAJREX PHOTO ELECTRIC CEIL, CI.607 , .-$1 

2 500MC TRANS'TRS. 2N9G4. mesas, odd. T018 $1 

4 2N35 TRANSISTORS, upn, by'^ylva^isu T022 ,S1 
4 2N43 OUTPUT TRANSISTORS, by GK, pnp, T05 St 
4 2N333 NPN SILICON transistors, by GE. T05 SI 
8, 2>6Amp RECT't, studs, silicon, 50 to 400V .St 
4—2N170 TRANSISTORS, **7 npn* ....SI 

2N996 type, tOOO GAIN, npn silicon, planar . 

4 2N35 TRANSISTORS, npn, by .Sylvnniu, Tp22 j'Sl 
2—800 MC, 2N709 NPN Silicon planar T046 . .St 

3 Wit 300 MW. 300 MC, PNP MESA, TO !8 . .$1 
15 lAMP 200 V epoxy retliflen, made by SylvanlnSl 



4 ZENER REFERENCES, 1N429.,6-voU, silicon .SI 
6 "TEXAS" 750 MA 400V RECTIFIERS, leads' $1 

3 40-WATT TRANSISTORS NPN. stud.b'SDltVulU'SI 
25 GERMANIUM & SILICON DIODES, no • .51 

4 2N21 3 TRANSISTORS, ntixer-conv, T022 . .. . $1 
30 PRINTED CIRCUIT SWITCHING TRANSISTORS, $1 
3 2N706 500MW, 300MC.NPN PLANAR, T04S .SI 
10 POPULAR CK72 2,TRANSISTORS, pnp, no test St 

5 2Nt07 TRANS'TRS, by GE, pnp^ gap. audio pak St 
10 PNP SWITCHING TRANSISTORS, 2N1S0S,T05 SI 
JO NPN SWITCHING TRANSISTORS, 2N33«,.440 Si 
15 PNP TRANSISTORS, CK722.2N35,107 no test $1 
15 NPN TRANSISTORS, 2N3 5: 170. 440, no test $1 


□ 


lOO'c SOLD AT 4:9S 

TRANSISTORS 

for 

POWER, RF, IF, 
AUDIO. SWITCHING 

no test 


500 MC®*”™" 


POWER 

TRANSISTOR 


Planar 



(AcruAt. SUE) 
Fairchild 


a NPN 


niT 

r ' 

■i 

| 30 -I 20 

im 


Spec* Sever, 3 Amp Swttclilep 

POWER TRAMSISTORS O. 

2N1‘755 Q tl 

2N17«0 J ^ 



io^ 


FOR OUR "SPRING* lARGAIN CATALOG ON: 
□ StwifertdMCleri □ Pely Peitt Q Pert* 



TERMS: fend clieck« monry order. 

Inefude oostafe-avc. wt. per pjk 

t lb. Rdted net 30 days* CODs 

2»,% . □ CATALOG 1 Oe 
P.O. BOX 942 A. 

SO. LYNNFIELD, MASS. 



□ 


eaiy 



HIGH POWER 

PNP lOOWatl/ISAmp HlPower 
T036.Case! 2N44I, 442. 277. 
276, DS30I up to 50 Volts 



DOUBLE 

BONUS 



BOTH free with 


PLUS 

CHOOSE 

ANT 

$|00 

ITEM 

FREE 

Add fdf hondlirto 

ORDER 


WORTH OF 

TRANSfSTOnS 
RECTIF JCR5 
PIEStSTORS 
COMOCNS€MS 
DlODC^ ■ 


DOLLAR POLY PARS 

3 TRANSISTOR AUDIO AMP, tiny, wired . ..$1 

MAGNETIC REED SWITCH, glass sealed_ $1 

40 WORLD’S SMALLEST COND., to .05mf . .. .$l 

4 TRANSISTOR TRANSFORMERS, asst, worth $25 $1 

f~1 $25 RELAY SURPRISE, seated, tiny types. $1 

n INFRA-RED DETECTORS, wth lends $1 

Q $25 SURPRISE PAK; transistors, rect, diodes, etc, St 
□ 40 CORNING “LOW NOISE", resistors, asst. . . $1 

60 TUBULAR CONDENSERS, to .5mf, to IKvtasst St 



NPN SILICON 
MESA 


□ 2N1212 D^i-HTn^Ji 

□ 2N424 


MC 

Silicon 
Epi>cixial 
Planar s 

□ PNP 

□ NPN 

4 for SI 



3 


t- 


60 TUBE SOCKETS, receptacles* audio, etc* $1 

30 POWER RESISTORS, 5 lo*50W, to 24 Kohms,$l 
50 MICA CONDENSERS, to *lmf/silvers too ! ..$1 
10 VOLUME CONTROLS, to 1 meg, switch too! .$1 
to* ELECTROLYTICS,toS00mf,asstFP* tuhulars$l 
50 RADIO 8 TV KNOBS, nsstd. colors & styles .$1 
10 TRANSISTOR ELECTROLYTICS: lOmf to 600m«I 
50 COILS 8 CHOKES, if, rf, ant. osc, & more . .$1 
35 TWO WATTERS, asst inch A.B., 5fe too! . . .*1 
75 HALF WATTERS, asst .inch A.Bf, .5 % too! . .$1 
60 Hl-Q RESISTORS, Vs, 1.2W,19& 8:5 Vff Yblues$l 
to PHONO PLUG 8 JACK SETS, tuners, amps .' .$1 
SOTERMINALSTRIPS,* 1 to 8 solder lug types . .$1 
30 "YELLOW" MYLAR CONDENSERS, asstd val $1 
60 CERAMIC CONDENSERS, discs, noo’s. to .05 $| 

40 "TINY" RESISTORS, l/lOW, 5'b too! . ...SI 
5 SUN BATTERIES l • llle ^irnslttveSI 

10 TRANSISTOR SOCKETS for imii-niiti transistors ^1 
40 PRECISION RESIST ORS ] 1,2W: I viiluesSl 

60 DISC-CONDENSERS. 27mmf to tKlmf to IkV $1 


ZENER VOLTAGE REGULATORS 1 watt 

3for $1 



Y^iN Volt* VoWf Volt* Vetts Votti VelHVolti 


6.8 

10 

15 

22 

7.5 

1 ] 

16 

24 

3.2 

12 

18 

27 

9.1 

13 

20 

30 


1 CXJ 

no 

120 

130 


150 

160 

180 

200 


SILICON CONTROLLED RECTIFIERS 


PRV 

7A 

AMP 

16A 

AMP 

2SA 

AMP 

PRV 

7 

AMP 

25 

.30 

.50 

.65 

I 

250 

1.75 

50 

*45 

-75 

1.00 

1 

300 

2.00 

loo 

.80 

1.25 

1.50 

1 

400 

2.40 

150 

*90 

1.60 

2.00 

1 

500 

3.20 

200 

1.2S 

1-SO 

2.25 i 

1 

600 

3.40 


16 

AMP 


AMP 


2.15 

2.40 

2.75 

2*40 

4.00 


2.50 
2.TS 
3e2S 
2.80 

4.50 






























































































































Improve the Tuning on 
the Heath Apache 


FINAL TUNE 



Plastic Pipe Fittings 

Flexible plastic tubing is being widely 
used in certain low cost plumbing applica¬ 
tions. To ea.se the installation ta.sk, a line of 
nylon fittings has been standardized and 
are now widely available. All of the available 
shapes, couplings, “T’s” and “L’s”, have po¬ 
tential applications in amateur antenna con¬ 
struction. The e.\cellent insulating, weather¬ 
ing and strength qualities of these solid, thick 
wall fittings make them ideal lor such use. 

Although these fittings are in general use, 
possibly^ the most dependable source of supply 
Is through the multitude of Sears Roebuck 
and Company retail and mail-order outlets. 
The Sears catalog nmnbers provide a positive 
identification from local source of supply'. In 
addition, unless you have friends in the plumb¬ 
ing business, prices run a bit lower than in 
other retail outlets. The following tabulation 
gives the Sears catalog numbers of the various 
ty'pes, available sizes and prices from tlieir 
last mail order catalog. Note that the catalog 
number plus the size makes up the complete 
ordering description. 

Cotolog 

Number Size ond Price 


Coupling 

Vz" 

3/4" 

1 " 

1 ’A" 

I ’/a" 

2" 

W42K2308 

15c 

17c 

22c 

30c 

45c 

80c 

W42K2364 

a 

W42K2309 

28c 

38c 

50c 

80c 

$ 1.20 

$2.00 

22c 

25c 

35c 

55c 

85c 

$1.50 


As shown in the photograph, the outer sur¬ 
face of the fittings is grooved and these serra¬ 
tions have a slight taper with the outer ridges 
lia\'i?ig a greater diameter than those toward 
the center of the fitting. In the original appli¬ 
cation, the plastic pipe is forced over the 
serrations and secured in place with stainless 
steel hose clamps. 


Thomas Rousseou K7PJT 

The Heath Apache, a very fine rig, has one 
undesirable feature: backlash in the “Final” 
tuning control. 

I was able to cure this by securing a high 
tension spring in series with the copper tuning 
strap. First, a chunk of the strap slightly long¬ 
er than the spring should be cut about half 
way' beUveen two of the three holes. Next 
punch a hole about 'T' from the end of the 
cut ends. Then reassemble as before. It 
important that the spring have a fair amount 
of tension, otherwise this change will make 
tuning worse. 

. . . K7PJT 


Roy Pafenberg W4WKM 

for Antenna Insulators 



The smallest diameter of these fittings, at 
the bottom of the grooves, is approximately 
the nominal size shown in the chart. The 
largest diameter varies but is roughly 3/32" 
greater than the pipe size shown. For antenna 
use, the tops of the ridges should l>e shaved 
off to make a force or drive fit into the alumi¬ 
num tubing used in the antenna elements. 
This can be easily accomplished by sanding, 
filing or by simply driving the fitting into the 
tubing. One or two holes drilled through the 
assembled junction ^vill allow the use of ma¬ 
chine screws for greater strength. Of course 
if you have access to a lathe, you can turn 
down the available fittings for use with a 
greater variety of tubing sizes and wall thick¬ 
nesses. 

Unfortunately, the number of sizes and 
wall thicknesses of standard aluminum tubing 
hhat will give a snug, strong fit with the avail¬ 
able plastic fittings is limited. However, here are 
some e.xamples. The 3^" fittings, after slight 
sizing, will make a good drive fit into 
tubing of the common wall thicknesses. The 
same is true of the Hi" fittings when used 
with IX" tubing. It is suggested that you take 
a look at these fittings and consider how you 
can adapt them to vour next antenna project. 

. . . W4WKM 


Pbnfo By: Morgitn S. Gassman^ Jr* 

























































80/40 Antenna on a 100 ft. Lot 

Not all amateurs are fortunate enough to 
live on lots which are at least a hall-wavelength 
on 80 meters long. This is the case of the 
writer’s QTH. There are times wlien I want 
to check into the 75 meter state net or keep 
a sked with a frientl across the state, ev^eii 
though the majority of my operation is oit 
higher frequencies. The following is a descrip¬ 
tion of an antenna for 80 and 40 meters that 
will fit a 100 loot lot. 

The antenna is constructed of a 95-foot piece 
of 300 ohm television twin-lead. The wire is 
cut into two 47l2-foot lengths. An insulator 
joins the two halves of the antenna and the 
•50 or 72 ohm coax feed line is connected at this 
pf)int. A one-foot length of one of the wires of 
the twin lead is removed fifteen feet from each 
end t)f the antenna. This makes one-lialf of tlie 


tmr" 
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/' 


3, 




300 OHM 
TWIN Lf AD 


c::) 
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— 1 

I 
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I FT REMOVED 


■* 40* 7^ tM* COAlf 


twin-lead a half wave dipole for 40 meters. 

This antenna works surprisingly vvell on both 
80 and 40 meters. The SWR is not as low on 
80 meters as found in many fidl size dipoles, 
but it does not go over .3:1 at tlie low end of 
tbe band. At 3800 kc, the S\\ R is about 1.4:1. 

This antenna has enabled the wTiter to have 
many enjoyable QSO’s on 80 and 40 meters on 
a 100 foot lot. 


. . . \V8MPD 


J. Foy Guin, Jr. W4RLS 


Have your 30L1 Cake and Eat It, Too 


The 30L1 is an excellent linear amplifier, 
with many circuit features worth noting 
( i)ands\\itched pi networks broadly tuning the 
input on each band, inverse rf feedback, ALC, 
internal antenna relay, among others). Not tbe 
least among its adv'antages, howev'er, is its light 
weight (38 pounds) and convenient size 
(same physical size on K\VM-2, including the 
.soli's built in ac power supply). This makes 
it nice for field day, vacation, ham radio dem¬ 
onstration setups at fairs, club meetings, etc. 

But it works better on 230 volts! This .seems 
to be the universal experience of those who 
have tried it botli on 115 and 230. I experi¬ 
enced a 12-15SK increase in power, while others 
(\\^4RHE, for example) have reported as 
much as 2o% improvement. The amount of 
inipro\ement depends on several local factors, 
hut improvement there will be if the um't is 
converted to 2.30 volts. It would he mce to he 
able easily and quickly to choose eitlier ac 
supply voltage, since 230 is best for the home 
station installation, hut probably will not he 
available at remote locations where it is de¬ 
sired to make a temporary station installation. 
, CA)llins made provision for operating from 
either 115 or 230 (covered clearlv in the in- 
stallation manual ), hut the change is semi¬ 
permanent. It means going into the 30LI, re¬ 
moving it from its cal)inet, and changing two 
shorting connections on a five termial strip 
and changing the power cord. This is a lot 
trouble just to have the versatility we are 


searching for, isn’t it? Of course there is a sim¬ 
pler .solution. 

Find a short length (perhaps one foot) of 
5-condnctor cable (or homebrew one by pass¬ 
ing five pieces of heavy insulated wire into a 
short plastic sleeve—available from your local 
electric shop, and similar establishments), 
and connect one v^'ire to each terminal on the 
five-terminal strip to \\hieh Collins connected 
the line cord, removing all shorts between 
terminals. Pass the cable through the hole for 
the line cord and wire an Amphenol or similar 
five conductor plug to the other end. Wire a 
matching five conductor jack to the 115 volt 
cord and plug, shorting inside the jack cover 
the same connections which the 30LI diagram 
shows to be shorted on the fiv’e-terminal strip 
for 115 volt operation. W'ire another matching 
five-conductor jack to a 230 volt cord and 
plug, shoiting thi.s time the same connections 
Inside the jack cover as the 30LI diagram 
shows to be shorted on the terminal .strip for 
230 volts operation. 

Now, all you have to do to operate from 
either .supply voltage is plug in the proper line 
cord. You can’t mistakenly use the wrong sup¬ 
ply voltage, lor the cords have dissimilar plugs 
and cannot be plugged into the wrong ac sock¬ 
et. You have all the advantages of either sup¬ 
ply voltage without inconvenience of any kind, 
and for resale yon can ea.sily restore the origi¬ 
nal wiring. 


. . W4RLS 





























A. K. McLaren W0CGA 
213 So. 16th St. 

St. Joseph, Mo, 


VFO Control of SSB 


Receivers 


Automatic frequency control of SSB receivers 
is entirely possible and practical. It gives one- 
hand control of tlie receiver, and all tuning 
is done v\nth the vfo. It also solves the prob¬ 
lem of zeroing tlie transmitter, since the same 
oscillator controls both the transmitter and the 
receiver. 

This system is less tolerant of poorly ad¬ 
justed transmitters than other systems. Any 
carrier inserted at the transmitter will cause 
distortion of the audio signal. 


This system can be made to tune the whole 
seventy five meter band witli a fairly strong 
injected signal. The lock-in range will be less 
with a weaker injected signal, but the receiver 
gain will be greater, of course. An adjustable 
injection signal is advisable. 

The receiver can be tuned back and forth 
within the lock-in range without losing the 
signal tuned in. Thus any lack of tracking in 
the rf or mLxer stages may be corrected. Only 
enough front end selectivity to eliminate im- 



B+ 



FINAL IF. STAGE 



Fig. 1. Schematic of the auto¬ 
matic frequency control, adopt¬ 
er for SSB receivers. There ore 
two errors in the schemotic. The 
resistor going from 6+ to 
ground above the first tube 
should be connected to the 
screen grid instead. Also, the 
center top of the 6N7 grid coil 
should be bypossed to ground 
with o .05 uf capacitor. 













































































































Up in the air over RTTY? 


ages is necessary; in fact, too much selectivity 
in the front end will reduce the hold-in range. 
The selectivity factor must be made up in the 
if amplifier and audio amplifiers. A 3 kc audio 
filter wiU eliminate most of the high pitched 
interference. 

Diode detection of the signal is not the 
best method and synchronous detection or 
other types may be better. The rectified signal 
can be taken from the output of the discrim¬ 
inator but here care must be taken not to 
disturb the discriminator action too much or 
hold will be lost. 

Another drawback to the system is that 
hold may be lost if operation is too close to 
a strong local AM station. The continuous car¬ 
rier takes control away from the vfo. 

Automatic frequency control of receivers is 
not new, of course, but the application to 
reception of SSB signals is different, to say 
the least. The system has been used here for 
many months and has proved to make SSB 
listening more interesting and pleasant than 
any method previously utilized. 

The avc is left on for best holding action 
and the receiver can be dropped and knocked 
about without any effect on the signal. The 
system should work well in mobile operation, 
since a good stable vfo will hold the signal 
regardless of receiver instability. 

Fig. 1. shows the circuit used. There are 
other circuits that can be used, but the cir¬ 
cuit shown presents fewer problems, as the 
only actual connections to the oscillator are 
the plates of the control tube. The oscil¬ 
lator feed-back coils should be somewhat larger 
than would ordinarily be used due to the 
extra load on the circuit. 

An adapter unit might be constructed for 
connection to any receiver by substituting 
the adapter oscillator for the receiver oscil¬ 
lator and connecting the adapter oscillator 
to the receiver mixer stage. If the discrimina¬ 
tor transfonner cannot be obtained, a center 
tapped output tiansfoi*mer could be used, but 


a unit built for the purpose will be more 
stable. 

Tuning the system is simple. Tune the re¬ 
ceiver to the center of the band, turn on the 
vfo and adjust until the oscillator locks in. 
This will be heard as a plopping sound in 
the speaker. After lock-in has been accomplish¬ 
ed, tuning is done by adjusting the vfo. If 
the circuits are properly adjusted, the vfo will 
swing the receiver oscillator throughout the 
ham band. As the vfo is adjusted, an incoming 
SSB signal will sound high pitched if ap¬ 
proached from one side and low pitched if 
tuned in from the other side of zero beat. 
At zero beat, the signal should be clear. 

The discriminator can be adjusted by using 
a modulated signal generator. Adjust all if 
transformers to resonance, including the dis¬ 
criminator primary; then adjust the discrimi¬ 
nator secondary for minimum sound. The dis¬ 
criminator secondary acts as a trap and a 
small null should be noted. 

The gieatest advantage of the system is that 
the two oscillators are locked together, but on 
different frequencies. 

The injected carrier is at the frequency of 
the incoming signal and the receiver oscillator 
is locked an intermediate frequency higher. 
Thus the receiver oscillator will always be 
locked in so as to center the signal in the if 
pass band. The pilot carrier will automatically 
heterodyne the incoming signal for decoding 
the SSB signal. 

The system will not receive AM signals or 
double sideband signals producing only a 
steady heterodyne note. However, it operates 
well for CW reception. 

These are fundamentals of the system and 
many variations are possible, but placing this 
infoimation in the hands of hams wiU no 
doubt result in perfecting the method in a 
short time, (P.S. The switch shown on the 
diagram is used to disable the control circuit 
for normal AM reception.) 

. . . W0CGA 
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Bill Smith KOCBR 
1301 Churchill Ave. 
Sioux Falls* S.D. 

VHF 

If you havT participated in any of the three OSCAR pro* 
grams youVe prnbahly cussed and discussed your antenna 
system^ Signals from these satellites exhibit QSB, apparently 
caused to some exlenl by polarisation shift from the linear. 
At a given tinu% and often within a few^ seconds* Ihe signal 
will peak up on a horizontal antenna only to be losi on a 
vertical antenna* and vice*versa. 

What can be done about the polarization shift? Well* 
circular polarization may be one answer. V^ery little has been 
written about the topic although circular fmlarizatron has been 
around for a number of years. It has been used mostly in 
military^ and commercial circles, seldom by amateurs. 

During OSCAR III* contacts were made by fellows using 
horizontal, vertical and circular polarizations- It is interesting 
tn note the calLs of the successful fellowrs using circular 
polarization. li reads like a ^AVho's Who.” 

As r said* very little has appeared in print but many of the 
experienced \'HF men interested in space communication 
agree circular polarizalion is the answer to dealing with 
polarization shifu Tve tried lo hnil all 1 could lo compare 
with my own cxi^erieoces beftjre going out on a limb: I 
know there is at least one well-knovvn 2 meter man thai 
Ihinks rm nuts. 

If you have a cu|jy of ihe January 1902 17//'" Amateur, 
look on page 19. Or try Jim Kyle's new I'HF Auie.nna 
Han/ihook fiubii.shed by 7.1, pages 2^ and 29 or Lorem Parks' 
October 1964 r//FVr for an article by \V6HFH which closely 
agrees with what 1 found to be true. And while youVe at it. 
read the article by W6XLZ in August 1965 \'HF*rr on 
diversity receotion. 

Circular pnlarizaticm can best be visualized in terms of a 
screw twisting thrfiugh wood, the screw being a radio wave 
and the wrood representing the atmosphere or space. Screw'S 
usually have right-hand threads, circular polarization can hav-e 
either right or left-hand der>ending on the feed phase. In 
.some of the readings you'll come across clockwise and counter- 
r I nek wise. il is the same a.s right and left-hand respec lively. 
Incidentally* Ibii sneaking of standing at the rear and sighting 
forward down the boom. 

Some of you are probably asking yoursetf if there isn't a loss 
in signal strength during an earth-bound when one fellow 
is using circular and the other linear polarization? Some say 
yes* by 3 dl>, I do not think so. Mere’s why. I used a vagi for 
several months, horizontal to horizontal* over a 30 mile path 
to K0FKJ: Then I switched lo a circularly polarized antenna 
mounted at the same height* same low'er* same feedline. 
\othing changed at KOFKJ; 1 had the same exact signal. 
During several months of operation with the circular 
antenna T became a firm believer that over a given path* 
bevond where ih^re is definile ‘'groundwave” saturation* the 
signal is so twisted by the iropf>5phere/ionosphere that there 
is a good chance that it will not arriv^e at another antenna 
in the same as it wa.s iransmilled. Here is where I 

believe circular pohirizalion pays off; 11 is seeing vertical* 
horizontal and every!hfng in between * * , something like 
diversity rereolinn. 'I’his may be the answer lo much of the 
QSH problem from space or on earth. 

If you are going to use circular polarization, be sure and 
have switching .system for selecting right or left-hand because 
if two stations working each other use the same hand of 
circular polarization they will experience the same thing as 
if one wa.s horizontal and the other vertical* something in the 
neighborhood of a 40 db loss in signal because of cross- 
polarization. Some of these switching and feed svstem?! first 
appear confusing and complicated- Next month I will give 
you some information on hoiiv to do it. 

In the Seoteml>er issue 1 offered some charts on coaxial 
cable characteri’-tics compliment.‘i of K2SBV/7. Now I know 
that there are a lot of you reading this* 1 got swamped with 
requests. Til offer the same deal again* The list is yours for 
a self-addressed* stamped envelope. And while youVe ai ft, 
luivv about .some comments and information for the column? 

\bout eight years ag<j a writer Inlroducing KWM-I said the 
SSB transceiver might become a 'Svay of life,” Indeed il has 
on the low bands and Ls rapidly grinving on .‘^ix. The (hilaxy 
Fleet ronics 6 mul 2 meter ‘^Dui^-HamliT*' should be out 
shortly. I'd gue^^^ liy next suiniiirrS '■ix meter skip seasiin 
there will hr quite A change in six meter operating. 'I’lie S.xOO 
price tag ^limtld be allraclive in view of some of the gear 


already available or under development. Write W RL lor 

information. , ^ 

.. , KOCKR 



Beirut, Lebonon 
September 3rd 

IIpIId, nuiders wf 73. Ilort* I am bstfU iii Beirut. Ytm 
know, all tliat’s necessary for an airline b) be late is for 
me to be one of the passengers. We were to have departed 
from Nicosea, Cyprus (ZC4) at 6:10 PM. Well to make a 
short story long, it took off tale. 1 mean very late. We 
arrived bere at about 10 PM. But 1 am getting used lo 
this hapi>ening. It always does when I am a passenger. 
The stewardess said they were never late before. Over in 
Cyprus customs were gorid to me. 1 had all my radio 
gear, antenna, etc. with me down in my hotel room. I 
now have it all here in my hotel room in Beirut. 1 have 
Found what to say when customs asks me that S64,0ft0 
cjuestioii, “Do you have anything to declare?” 1 alway^s 
answer them. “I declare 1 am glad to get to Beirut, ’ 
and let loose a few “ha, ha, harrs,” and usually he will 
say, “Well, 1 declare we arc glad to have you here.” Then 
lie puts bi.s little marks on my luggage and away ! go. 
It’s a good thing they have strong armed porters at these 
airports liecan.se if one of these customs ollieials were to 
pick lip one of thevse suitea.ses with the equipment in it 
some examining would lie done pronto! ^ on knovv, if yon 
go into Lsrael they won't allow yon to enter any of the 
Arabic countries around here. Well so mnch for that! 

Radio conditions have not 1>een up to par for the past 
month or two. Tlie W6’s and W7’s have almost fade<l out 
of the picture and all the east coast stations have lieeii 
weak. But the band has been open for quite a numher of 
hours, even with the weak signal conditions; so this I 
gue.ss is better than the short openings that I had while 
in Nepal, Bhutan, Afghanistan, etc. The European QRM 
i.s verj' rough to overcome. But 1 have found a little trick 
that helps to partly solve this trouble. 1 say' up 6, up 9, 
up 12, op 19 and then down so many and Inning exactly 
to that frequency and tune on away from my frequency. 
QLM, OlIM, etc., don’t seem to work as well anymore, 
r guess there Eire too many newcomers that don’t know 
what they mean. I use them once in a wliile just in cas’C 
someone does know what I mean. 1 ustially have a few 
QSO’s and then my customers run out. and hack to the 
rat race 1 go. Voii know 1 promised the XYL Peggy. T 
would be home no later than Christmics. Well. 1 have 
started counting the days now. Even if 1 don’t gel home 
before the 24th, Tve only got 113 days left. The outlook 
for operation in Y’K and Y’l land doesn’t look good at the 
moment. So far JY looks OK and I have a few ideas 1 
want lo try when I arris'e os'er in YK and YI. 1 don’t 
know' if they will work but 1 am going to both Damascus 
and Baghdad and make a strong effort anyway to see 
what bappens. I am of ttie opinion it won’t do much good 
thongb. I will tell yon all the story next month. Let’s 
see what happens, eli? 

Now about the hands. L^ meters is for the birds. It 
doesn’t even open to Europe, much le.ss the states. T 
described 20 above. 40 has been pretty doggone good for 
many Europeans and 1 have had many' QSO’s with sta¬ 
tions east of the Mississippi. It’s still WTEVT for the most 
consistent signal. W.3CR.4 is just another M'3 the past 
month or so, and I have not heard W5VA at all. The 
VV.5’s arc as scarce as hens* teeth. Parts of South America 
come through witli a bang, especially CP, F\% LU. and 
CX. -Africa is weak, both evenings and mornings. J.4 comes 
through in the early evenings and very early mornings 
witli pretty fair signal strength. JAIBRK is alw'ays the 
l»est. Even the UMH’s, UJff's. ULT’s, U.A9’s U.AO’s are 
weak. BUT those UBS’s, UD6’s. UAB’s, UG6’s, and 
UFB's. boy. they como through like a hoo.se afire, practi¬ 
cally S94- all the time. 'I'lie last W fades out here usually 
a few minutes before 2 AM local time (240(1 GMT)* The 
earliest the WTji come through is abtmt 1430 GMT* 
But they are xveak at that rime* They seem to be at their 
peak alxmt 11* locirl time (2100 GMT)* _4 PM ES4\ 
rhitigs are going gtwKl willi me* My hciilth is at its iK^st 
uml 1 have iwR lost pinmd since I left home, .so I 

c’.in't complain at all. Ihivs* Oiai s it nnlil next nimith- 

, , . Ctis \V 4 BPn 
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^ SBMICONDUCTOKS 


After a short break* hero we are back again. One of the 
nio^t inieresting developments this month is in one of 
transistors' weak points. Manufacturers have had trouble 
with cross modulation in transistor receivers, especially 
low noise ones. The solutions up to now have not been 
too satisfactory in some respects. A number of hi fi FM 
sets have used Nuvistor? in the rf section to avoid over* 
loading and crossmodulation. Communications receivers 
have used attenuators in the antenna circuits. Now design¬ 
ers have taken another tack that will probably prove for¬ 
tunate. It involves the field effect transistor* nr FET. This 
device has been used in low frequency and high cost ap¬ 
plications where its tube-like high impedance, resistance 
to overloading and low noise were important. But FET s 
have been either expensive or limited in frequency or both 
until recently. Now FET's have become available that over¬ 
come both of these problems (but not at one time.) For 
instanoe* the inexpensive {less than a dollar in production 
quantities) Texas Instruments Silect line 2N3819 and 
2N3820 are ideal for AM/FM tuners* mixers* amplifiers* 
etc. However* they do not offer the ultimate in low noise 
VHF amplification even though they are perfectly adequate 
for many appDcations. Another TI FET* the 2N3823, is 
used in an exi>erimental H, H, Scott FM tuner and offers 
exceptional performance. This transistor is capable of a 
noise figure of less than 3 db up through the 220 me 
band* and only 4.5 db at 500 me with 11 db gain. On 
top of this, the cross modulation in the Scoot tuner at 100 
me as good as the best tube type tuners, and at least 20 
db better than the best **ordinaTy" transistors. It’s not for 
$19.95 FM sets* though, at over $12 apiece in single lots. 
The first consumer application I know of for the FET 
front end is in the Davco receiver. They have modified 
the front end for FET's to eliminate any cross modula¬ 
tion you’re likely to run into. They seem to be determined 
to beat everybody to all the punchesi If you're serious 
about wanting more information about TI FET’s, write TI 
Technical Literature, P.O. Box 5012* Dallas* Texas, 

W60RG took me to task a bit for overlooking the 
Sprague 2N2398 as a low noise rf transistor. It costs $3.55 
and can give you 17 db gain with a 5 db noise figure. 
In fact* he's making up a very nice little preamp for 432 
using a 2N2398. I received one for trial and it's excellent 
At $12.50 complete, or 2 for $23, there’s hardly any 
sense in making your own. 

Speaking of low noise rf transistors* K7AAD of Parks 
Labs and Vi/F’er fame sw^ears by the Amperex 2N3399, 
There are a number of other new ones that look mighty 
good. We’d be interested in construction and perform¬ 
ance tests on all of these transistors. 

New Bendix transistors designed for use in transmitter 
are the B-3465 and B-3466. The 65 is in a TO-5 case* 
the 66 in a stud mount package. Price is around $6 and 
either will put out 4.5 w on 6 meters in class C or 2 w 
in class A. The high coUector-to-base voltage of 100, low 
output capacitance of IS pf and other specs make them 
ideal for this use. More specs? Bendix Semiconductors, 
c/o Adv Dept 73, Holmdel, N.J. 

The new ITT 3TE440 can put out 20 watts at 400 me. 
It's made for SSB* too. Price? Never mind. 

Looks like that’s all for this month. Write if you have 
any pet transistors and circuits, 

. . . WAICCH 






SIX METER 

2 KW PEP LINEAR 


MODEL TLA-2050 

* Only 6 watts of drive required 

* Uses four 4X150's (1 KW on CW) 
Built-in solid stote power supply 

* Desk or rock mount 

* Covers 50-54 me with no tuning 

ONLY $495.00 


p* 


TELCO 

575 Technology Square 
Cambridge, Mass. 02139 
Phone 6174914050 


SURPLUS BARGAINS 


All MERCHANDISE NEW AND PREPAID 

2" round 500|xa Triplett white face . $3,50 

1" square 1 mo de Simpson . 3.25 

Reloy DP5T 115 vac plug in octal socket .... T.25 

Condensor 10 mf, 600 wkg v . 1.20 

Heod phones. Hi imp- Trimm commercial .... 5.95 

Telegraph Keys. J-38, The best .. 2.95 

Relays 12 v dc. Alsamag 3PDT small antenna 
type ..- -. 2.75 

Relay 24 v dc, 2.5 ma coil 8000 ohms 

DPDT .-. 1.85, 3 for 5.00 

Toggle switch, Bot handle. DPDT center 

off .. .65, 5 for 3,00 

Flex coupling Alsamag Insulation. V 4 fo ’A 

shaft hole .. 3 for 1.00 

Transistor or diode power transformer AM 
2287. Primary 115 v Block wire @ 60 cy¬ 
cles. Secondary #1 36 v @ 2 a. See. #2 
6.3 V @ 1.5 a. Sec. #3 100 v @ 30 ma. 

2.95, 2 for 5.00 

Dow Trading Company 

N. Dowdell W6LR 2057 E. Huntington 

Elliot 7-3981 Duorfe, Callfemta 




































































































mm PRODUCTS 





Eico Triband SSB Transceiver 

If you’ve been hemming and hawing about 
buying an SSB transceiver because the prices 
on the multiband rigs were a bit too high for 
you, it’s time to act. Eico’s new tliree band 
(80, 40, 20) gives you 200 watts PEP input 
for only $179.95 in kit form. It’s easy to build 
with printed circuit boards. Among the fea¬ 
tures are 1 nv sensitivity, 2.7 kc selectivity, 
dual speed vernier tuning, receiver offset con¬ 
trol, ALC, and many others. You can also get 
it wired for $299.95. More information is 
available from Eico, 131-01 39th Avenue, 
Flushing, N.Y. 11352. 



PITS and the Amperex 8637 

Hams have always taken tube ratings with 
a grain of salt. For instance, it’s well known 
that you can overload most tubes (in terms 
of CCS and even ICAS ratings) quite badly 
for short periods and stiU get very long and 
e.\cellent service from them. This makes it 
possible to obtain high power without exorbi¬ 
tant expense. Now Amperex has developed a 
new rating, Push-to-Talk-Service (PTTS) that 
takes into account the very short messages 
normally used in mobile operation. It’s fig¬ 
ured on a 1 minute on, 4 off basis. The first 
tube developed for this rating is the 8637. It 
can deliver 72 watts, yet costs less than half 
as much as any ICAS of CCS rated tube with 
similar output. It’s a twin beam power 
tetrode for use up to 200 me. You can get 
more information from Amperex Power Tubes, 

Hicksville, N.Y. 11802. 


Mosley 

Vertical Antennas 


Vertically polarized antennas have many 
advantages for mobile and net operation. 
Since six and ten are the most popular emer¬ 
gency mobile bands, Mosley has introduced 
two % wave antennas for use on these two 
bands. They are made of high tensile strength 
aluminum and offer easy mounting, fast ad¬ 
justment and about 3 db gain over ground 
planes. The antennas are the Diplomat Dl-6 
and DI-10. Mosley will be happy to send you 
a brochure on the antennas: Mosley Electron¬ 
ics, 4610 N. Lindbergh Blvd., Bridgeton, 
Missouri 63044. 

GE Hobby Manual 



Most of the proj'ects in the General Elec¬ 
tric Electronic Components Division’s Hobby 
Manual are not strictly for hams, but who 
cares. They are fascinating. All use GE’s read¬ 
ily available experimenters’ semiconductors 
and other common components. Theory, con¬ 
struction, specifications and circuits are all 
included in the 200 page book. Among the 
projects are light dimmers, musical instru¬ 
ments, automobile accessories, receivers, ther¬ 
mometers, etc. You can buy it for $1.50 from 
your local distributor or from GE, 3800 North 
Milwaukee Ave., Chicago, Illinois. 



PIC Polyswitch 


An attractive new line of coaxial switches is 
available from PIC. They are compact, han¬ 
dle 2000 watts PEP, take standard UHF con¬ 
nectors and are furnished with attractive in¬ 
dicator plate and knob. Now available are the 
PS750 SP5T, the PS751 transfer switch and 
the PS752 SP2T. Want more information? 
Polyphase Instrument Company, E. 4th St., 
Bridgeport, Montgomery County, Pa. 
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Zeus 

Propane-Fueled 

Alternators 


Zeus has two new propane-fueled alternators 
available: one of 3000 watts, the other, 1250. 
Propane oflFers a number of advantages over 
gasoline for alternator motors. It is cleaner, 
easier to store, more stable, causes fewer en¬ 
gine deposits, does not evaporate, and doesn't 
have gum deposits to settle. In addition, all of 
the excellent features of Zeus generators are 
included. Write to Tom Creighton, Zeus Port¬ 
able Generator Co., 12345 Euclid Avenue, 
Cleveland, Ohio 44106 for more information. 



The Joystick 

Quite a lot of discussion has been heard on 
the bands about the little “Joystick” antenna 
which is being made in England by Partridge 
Electronics . . . you may remember this com¬ 
pany for their superlative hi-fi transformers. 

Well, we've got one of these units right 
here at the 73 HQ and we've looked it over 
pretty carefully. I have to hand it to Partridge 
for the unit is certainly well made. They 
spared no effort to make it sturdy and per¬ 
manent. The tubing is heavy guage copper 
and the center loading coil is well gunked and 
weather protected. The whole works comes 
apart for ease of carrying or shipping, the 
longest single part being about 33"', 

The Joystick can be used as a portable an¬ 
tenna just by leaning it against the wall or it 
can be used as a vertical mounted up on a 
post ... or even fastened on top of a car for 
a mobile antenna. The loading coil permits 
operation on 160M, SOM, 40M, 20M, 15M, 
and lOM. Versatile. 

How does it work? Well, here is what one 
of our well known 73 writers, W70E has to 
say: “I now have my Joystick roof-top 
mounted, about 22 feet above ground level 
(base) and have had an opportunity to try 
it on all bands from 15 meters through 160. 
I am glad to say that its performance is ex¬ 
cellent all the way. It equals half wave di¬ 
poles and similar conventional antennas on 
160, 80 and 40 and has proven superior to 
them in the 20 and 15 meter bands. I would 
most certainly recommend it to anyone look- 
ing for an effective ‘all band’ antenna system 
and particularly to those who have limited 
antenna space.” 



Sahara Amaievr Radio Operator's Con van tj on 

January 7, 8, 9, 1966 

SAMARA tUS’ 


at 

Hotel 


£xcUiKg . • 


Congo Room 

LISA MINNELLI 


Casbar Theatre 

LOUIS PRIMA 


£itxiniiuu AccurtHtodatuuto ■.. 


1,000 beautiful rooms with a special SAROC ROOiVl 
RATE OF ONLY $10 single or double, plus tax 
(Jan. 5-IOJ. 


Speeiot Ptije 
AdudHce Regiilialiiui 

Registration fee of $8,50 includes: 

Welcome cocktuil upon arrival for Sahara guests. 
Two cocktail parties. 

Midnight show ynd drinks Jn the famed Congo 
Room, 

Sunday SAHARA HUNT Breakfast in the Congo 
Room. 

Complimentary gift from Hotel Sahara. 

MARS luncheon , . . ALSO Special ladies* day 

program , , . technical talks . , . manufacturers* 
exhibits , , , blaster of Ceremonies Ray E, Meyers 
(W6MLZ). 

(Deadline for advance reservations, Dec. 31, 1965) 


IMohe ReAeiuiatioKA {tout! j 

MAIL COUPON TO JOHN ROMERO | 

HOTEL SAHARA • LAS VEGAS, NEVADA | 

NAME _ CALL - * 

ADDRESS_ I 

Arr, date and time _ Lgth of stay_ • 

Accommodations desired (check one) ^ 

single Q double Q twin Q I 

Re^istrdtiori fee of S8.50 enclosed. * 

(Please make checks parable to SAROC, , 

I lOTKL SAl lARA) ■ 



NOVEMBER 1965 
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MARIN 

AMATEUR RADIO 

SUPPLY 

COMPLETE STOCK ALL BRANDS 
BUY & SELL USED 

70 Woodlond Avenue i 

Son Rafael, California 94901 


TT49/UG TTY^ pog# printer model 15 (lightweight 
consoie mounting with slide out table) c/o KBD and 
sync motor. Exceiient .. $95.00 

Sync motor for model 28, Excellent * . each $20.00 

Send for free catalog. 

Atlantic Surplus Sales 

250 Columbia Street Brooklyn, N.Y. 11231 




TENNA-BAL 


COAX 





t *> r 4' 




n net ppd. 

in U.S.A, 


BROAD BAKD BALUN 

• Flat in the omateur bancfs 
from 3 to 30 Mcs. • Full legal power • Fully 
weather sealed • Matches coax to •antenna or 
balanced tine. • Improves efficiency and radio* 
tion pottern. 

Two models, 1 to I or 4 to I impedance ratio 
Size OD X 4'' long. Wh 4 oz. 

FUGLE LABS1B35 Watchung Ave., Plainfield, N.J. 


FM EQUIPMENT SCHEMATIC DIGEST 

A comprehentivo collection of Motorola schematic di- 
ogramt covering low band, high band and 450 me equip¬ 
ment manufactured between 1949 and 1954. Crystal 
foiYTtulat, alignment Initnictioni and a wealth of technicol 
data is included In the 92 poges. Price $3.95 

TWO WAY RADIO ENGINEERS 

1100 Tremont Street, Boston 20, Massachusetts 


AMERKAH 

MADE 

WNIU IHUnO 
QUANTTTT USIS 


W ^ W W 


TRANSISTORS 


SPEClAi LOW PQtCt ONLY 




A fortunate Purchase allows us to offer these high 
priced cooiput^ grade transistors at such ridiculousw 
low pnee^ AU are mounted on printed circuit boards 
along with assorted components such as * resistors, 
cmpecrtocs and a host of other surprises* You pay only 
for the transistors, other parts are FREE! 

BUY 100 FOR $4.00 or 1000 FOR $35.00 PREPAID 


.. NOW TAKE ADVANTAGE OF THIS SPEOAL PRICE 


SEND YOUR ORDERS TO ALCD LAWRENCE, MASS. 


1966 Allied Catalog 

Well, here it is catalog time again. If you 
don’t already have Allied’s huge 508 page 
1966 catalog, send for it today. It’s a neces¬ 
sity. You can drool and drool over page after 
page of new amateur equipment, old ham 
equipment, industrial and ser\dce supplies, 
hi-fi equipment, Knight kits, books, tools, and 
everything else a ham needs. Request your 
copy now from Dept. 7311, Allied Radio 
Corp., 100 N. Western Avenue, Chicago, Il¬ 
linois 60680. 


1966 Newark Catalog 

Newark’s 1966 catalog is out too. It’s fat 
and crammed with all sorts of everything elec¬ 
tronic. It has all of the ham gear in it, of 
course, plus a complete listing of all of the 
industrial components that any ham builder 
needs. For instance, the catalog contains a 
listing of over 10,000 semiconductors! Why 
horse around. You w-ant the catalog. You’ll 
need it a thousand times. Send for it today. 
Tell them 73 sent you. Dept. 73, Newark 
Electronics, 223 West Madison Street, Chi¬ 
cago, Illinois 60606. 


Lafayette 66 Catalog 

I defy any ham to read the new Lafayette 
Catalog and not get pangs of acquisition. 
Lafayette has a tremendous amount of ham 
gear for sale. They also sell boodles of other 
consumer electronics. Send today to Lafayette 
Radio, 111 Jericho Turnpike, Syosset, N.Y. 
Tell them 73 sent you so they’ll feel bad about 
not advertising. 


WRL Catalog 

The 1966 World Radio Laboratories’ cata¬ 
log just arrived and you’ll find plenty of 
goodies in it. It contains a number of inter¬ 
esting new pieces of gear that we’ll be bear¬ 
ing a lot about. Some are from WRL (like a 
two meter Tecbceiver), others are from other 
manufacturers, such as a 80-40 SSB trans¬ 
ceiver wired for $189 and a 6-2 meter transis¬ 
torized SSB transceiver from Galaxy, a Ham- 
marlund SSB transceiver that covers 160, the 
Swan 6 meter SSB transceiver, etc. And the 
nicest thing is that WRL puts the ham gear 
right up in front, not hidden behind the CB 
gear and hi-fi equipment. Just about all the 
ham gear is listed. Write WTIL, 3415 West 
Broadway, Council Bluffs, Iowa 52504. 
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Radio Shack Catalog 

It’s a long way from the WRL catalog, since 
these don’t list any ham gear, but the Radio 
Shack Industrial and #150 catalog list a num¬ 
ber of things that would interest most hams. 
You can get copies from Radio Shack, 730 
Commonwealth Avenue, Boston, Mass. 02117. 



Waters has just announced grounding coax 
switches that help protect your equipment 
from lightning and voltage surges. Each un¬ 
used contact is grounded automatically. The 
switches are provided with a matching 
escutcheon, knob and all hardware. There 
are two models, the 375 SPOT axial terminal 
switch for panel mounting $13.95) and the 
376 SP5T radial terminal switch for table or 
wall mounting ($12.50.) Each is rated at 1000 
watts up to 150 me. Contact Bob Waters at 
Waters Mfg. Co. in Wayland, Mass, for more 
information. 



Rotary 
QSL Card 
Filer 


Looking for a nice Christmas present for a 
ham? The new model S Rotary QSL Card 
Filer from .Vordlund Radio Products may be 
just the thing. It holds up to 600 QSL’s in 
protective mylar flaps for easy viewing. The 
unit has an attractive walnut-finished base and 
comes with holders for 160 QSL’s. It costs 
$10.95. Extra binders provide space for 32 
cards for only $1. It’s a fine way to protect 
those valuable QSL’s. Nordlung Radio Prod¬ 
ucts, 7635 West Irving Park, Chicago, Illinois 
60634. 


SG93/UXM75 4'220me SiKsU t Snefp Genentof. CtTsUl 
Calibrator L Modulation. .Vlaouala. For 60 cy. ...EX 67.7d 
WECO 6S16741 K-li .Syideni Computer Calibrator ..NKW 42.50 

Ballantine 300 AC VTVM in 19" Rack Panel .EX 38.50 

Lambda 28 200-325VDC®lOOma 1% Rea 6.3V@3A.EX 17.50 

C44VAPA57 Computer Indicator & Control Box _EX 38.00 

MT1331/APM74 Turntable Mt for APAST Computer NEW 29.00 
APR9 Control for switehlnc TU128. 129, 130, 131 EX 35.00 
T61/AXT2 TV Xratr W/Video & Sync Modulators ..NEW 17.50 
RT82/APX6 Coimru to 1215-1296 me X’ceirer ..NEW 21.75 
RTI93/APS31A with Tubes. Klystrons, Hagnetron . .GD 38.50 

Wlrlna Harness for BT1B3. Wite ^nnectors .NEW 2.23 

flT322/APG30A with Tubes. Klystron, .Magnetron . .G(> 

UPM8 Testa APX6. 27 Tubes, 10 Diodes. For 60 cy. GD 14.50 

TS726/UPM8 Riconditirmed by USAF . LIKE NEW 19.7.5 

Complete Manial for TST26/UPMS. Postpaid . 2.90 

R105/ARR15 1.5-1 Sme Reew. W/Schematic.WO/Dyna.l^ 44 . 5(1 
Retleetometer SWR Bridga W/Meter. 30-1000 me. ...EX 8.25 

Potter Line Filter lOAMP, 115V, 60 cy . NEW 8/2.(ui 

Scope Xformr l950V@3ina,6 Fil Windlnea, 60 cycle NEW 2.75 
RT18/ARC1 100-156mc Xcelvr. W/Tubes & Dl-9 ..EX 19.75 

Same less Tubra and Dynamotor DY-9 .. FAIR 9.7.5 

T464/ALT7 Xmittr 24-170 me W/2-4X150.A's ..GOOD 37.50 
T485/ALT7 Xmittr 168-352mc W/ 2 - 6161 s.lOOW out LN 22..50 

T465 Schematic pp 1.00 . T4fi5 Manial pp 3.9ti 

Tibe Type 6161 W/Connectora. 65 Watts to 2000 me EX 7.50 
SH12B/APA16 Sync for APS3,4 k ASB.W/29 Tubes .NEW 11.50 
1IT208/APA16 Shock Mount for SN12B Syncronixer NEW 2.25 
TACAN Modulator Z-107 for BT220/ARN21 w/Tubes EX 6.75 
Set of 120 Xtals Type FT243 5675 thru 8650kc. ..120/17.50 
CU119A Coupler 13 one-tube amplifiers w/tubes .,.,(jD 6.25 

R122A/ARN12 75 me Superhet w/9 Tubes & Xtal 01) 2/8.50 
Rt. Angle Drive w/Oears & Gtitrersal. shaft. ..EX 3/5.00 
UPMllA AFC Unit w/8 Tubes & Wiring Diagram NEW 3.75 

E. C. HAYDEN Mississit^pi 

Pftc«s: FOB Bov Soinf Louts* Terms: Net, Cosh. 


GET IT from GOODHEART! 

EVERYTHING UNC0NDm0NM.LT GUMMNTEEO! 

TWO LV XFRMRS each 115v 60 cy, connect for 115 or 
230v. Gives 4 separate 6e3vct 35A secSep connect for 
25.2vct rms 35A or 12.6vct 70A or 6.3vct 140Ae 2 weigh 
54#. Rail Ex or Truck collect, remit for two ... 24.50 

lIl^BAND SS8~^CVR BARGAIN; Hallicrafters R 45/ARR-7, 
550 kc to 43 me continuous; voice, CW, MCW, aligned 
and modified now also modified to include PRODUCT 
DETECTOR, 2 RF. 2 IF stages, S Meter, Xtl, w/120/230 
V. 50/60 cy pwf sply. Hot artd SHARP & works like i 
charm! FOB Los Angeles ... .... 199>5Q 

TIME PAY PLAN: Any purchase totaling $160.00 or more, 
down payment only .. 1D% 

R*23/ARC>5 Command revr 190-550 kc .. 14.95 

A.R.C. 12 #22 Command revr 540*1600 kc . 17.95 

ARR-5 revr, 60 cy, am, fm, 27-140 me . 179.50 

Panadapter 5.25 me for above, 60 cy. ....... 69.50 

APR-4Y AM FM Revr mod. to 115 v 50/60 cy, with 

pwr plug, book, tuners 38-1000 me. .. 210.00 

P.U.R. for tuners 975-2200 and 2175 4000 me. M-62*B 

is AC powr spiy for $CR-522, only . 17-95 

AN/URR-13(*) Revr. 225-400 me. . PUR 

TD2 60 cy xmtr 225-400 me 30 w Po, new ...... PUR 

LM44 freq. meter, .01% 125 kc*20 me .. 57.50 

TS*323/UR free, meter 20-480 me., .001% 199.50 

Berkeley #5510 Counter-Timer, 6-digit . 495,00 

SPA^l Panoramic Spectrum Analyzer 220-4000 me 1450-00 

Tektronix S14A0 scope dc to 10 me. .. 395.00 

Tektronix 5130 scope dc to 15 me. .......... 495.00 

LP Signal Generator 9^^ kc-50 me . 195.00 

G. R. #1001A sig. gen. 5 kc to 50 me ... 495.00 

H. P.608B signal generator 10*400 me . 475.00 

H.P. 6080 modified to 10 500 me .. 525-00 

TS-418A/U Srg' gen. to 0 dbm 0.4-1*0 go. *. . . 395.00 

Borg*Wamer High Power sig. generators .. PUR 

SLRD sig, gen. 275-2750 me. 20 watts .. PUR 

LfNE VOLTAGE REGULATION BARGAINS 

Largest selection in the WORLD! Ask for li#, from Soli 
250 VA to Sorensen 10,000 VA! 

REGULATED DC POWER SUPPLY BARGArNS 

Yfiy large lalection! Ask for list of these! 

"HEWLETT-PACKARD & OTHER METERS, VTVMS 

Very large selection! Ask for list of these! 

AND MUCH MORE! We have 33 other types of Signal 
Generators, Precision Bridges, ac & dc Voltage Dividers, 
Galvos, Catorimatric & Indicating RF Wattmeters, other 
Spectrum Anilyiers, Etc, . . . WRITE, _ 

, . - WIRE - - . PHONE . , . YOUR SPECIFIC NEEDS! 
WE R£NT EQUIPMENT! WE BUY EQUIPMENT! 

R. E. GOODHEART CO., INC. 

Bex 1320.A, Beverly Hills, Calif. 90213 

Phones: Arts 213, oKico 2/2-5707, messsESt 275-5342 
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INVERTERS 

complete or kits 

6vdc to 12vclc VW owners 
12vdc to T2vde convert -|- gnd to — 

12vdc to 28vdc utilize surplus equiipment 
12vdc to 115v 60eps 150 or 300 watt 
12vdc to TlSv 400 150 or 300 watt 

12vdc to 450vdc B+ ofiyone 
OR 

DESIGNED TO YOUR REQUIREMENTS 

Send us your specifications 
WRITE for complete Information ond prices to 


P.0, BOX 342 


INVERTRONICS 

PINE BROOK, N. J. 


AT LAST! ABSORPTION 

UHF WAVEMETERS 

FOR THE AMATEUR 

Hand calibrated from crystal oscillators by 
KICLL. Now you can find the 432 and 1296 
me bands. Know the frequency of your dou¬ 
blers, triplers and oscillators. Don't guess! 

VHF-2 140 to 355 me -»ir u 

UHF-1 350 to 675 me $9.75 each 

UHF-2 600 to 1100 me am fn,,- 
UHF-3 950 to 1400 me 

Hoisington Research Company 

Far Over Farms, Phone 603-924-3030 
Peterborough, N. H. 03458 


RADIO TELETYPE EQUIPMENT 

Teletype Models 14, 15, 19, 20, FRXD, 28, Klein- 
scnmldt printers. Boehme CW keyers. Radio Re¬ 
ceivers Collins 51J-3, 51J-4, R-390, R-390A, R-391, 

Hammarlund SP-600JX. Frequency Shift ConTert- 
ers. 


ALLTRONICS HOWARD CO. 

Box 19, Boston, Mass. 02101 Tel. 617-742-0048 


The Design of VHF Tank Circuits 

Interested In construction and VHF? This B’/i x 11 booklet 
will give you all the information you need to design and 
build perfect tanks the first time around. It contains 9 
beautiful full poge graphs to give you all the ansvrers. You 
won’t find this in any American radio handbook. $1 

73 Magazine Peterborough, N.H. 03458 


Interested in VHP 


advised by iny lawyers that 
don*t you ever proofread y 
arer^ and 

th lt for 

have no other recourse but 
should be tarred and feath 


Dear Wayne: 

A poll of the Flamigo Net on the ARRL proposal added 
up to about 90% against and this includes two letter 
calls, Extras and log time hams. Keep up the great work, 

Melvin Page WAdNllT 
Miami, Florida 


Dear Wayne Green, 

Thanks for speaking out for us amateurs. My occupa¬ 
tion is being a Roman Catholic priest and I am in no way 
in the field of electronics. I know enough to understand all 
of my equipment, but there is no way for me to get any 
practiccil knowledge of the other parts of the electronic 
field. 1 can improve my code speed to pass a more difficult 
test, but the theory will probably be beyond me. My $90 
a month salary doesn^t go very far and it is difficult to eat 
three times a day, much less buy parts and equipment to 
get more practical knowledge. I guess I wiU end up a 
second class ham if I don'^t quit entirely. I was proud 
of my ham license, but I don’t feel wanted any more, 1 
am a member of the ARRL because I want to read QST 
magazine and they count the subscription as a member¬ 
ship, I would rather pay $5 for QST and $10 not to be a 
member of ARRL, if that were possible. 

(Rev.) Oaude Donndelinger WA0FES 

Georgetown, Minnesota 


Dear Wayne; 

In complete contrast to CQ magazine you paid me $20 
for an article back in March ’65 and the thing never 
appeared. 

John Schmid WA6PGA 

Our prompt and generous payments for articles has re- 
mlted in our being almost a year ahead, Neno that tve*ve 
expanded 73 from 96 pages to 128 we will be publishing 
more articles every rtjonth so yours may appear soon. 

Dear Wayne; 

Referring to your editorial in the August 73 issue^ 
amen! And welcome to the Old-Timer Club. 

I see no reason to set anyone on a pedestal-“Sure, there 
are glory-grabbers in all walks of life— but in my opinion 
the system of licensing that has been in use for years 
gave everyone a chance. There are certainly may other 
things that the ARRL could have done for Amateur Radio 
besides instigate this RM-499. 1 am surprised that 

Mr. Hoover, who is an older timer than I, should become 
a party to an act that may do untold damage to our hobby. 

I feel that you are sincere in your efforts on behalf of 
Amateur Radio and wish you continued success with your 
publication. 

Herbert Heath, Sr. DJ0KK, ex-W4UE 
Pirmasens, Germany 


Then why not send for a free sample of the 
VHF'er Magazine. It's devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF'ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF’er 

Parks Laboratories, Rt 2, Beaverton, Oregon 


Sir: 

A writer of no note, I heartily agree with your needling 
of CQ. They sat on a story of mine for three years and 
then waited another full year after publication before 
payment. Pretty hard to beat tliat in any publishing house! 

Bob Kuehn W0HKF 
West St. PauU Minnesota 

Dear Wayne; 

I would like to tell you how much K3LNZ and myself 
enjoyed tire hamfest at Peterbourgh on 4 July. It was run 
as a hamfest should be run. It was refreshing not to have 
to stand around while one or two in the crowd won a prize 
or two. Hope to have the opportunity to come up there 
next summer. 

Thom Gooding K4LKB/K3FEP 
Chanttify, Virginia 
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Dear Woyner 

1 hope you muII print this in yonr letters column, I 
would like to voucJi for what W8VVD had to say about 
the two meter hancL 

From my experience in the past two years on the two 
meter band 1 have found it to be a band of many sur¬ 
prises* I use a Heath Two-er transmitter and sometimes 
i use its receiver. Topside I have a 5 element homebrew 
beam up 30 feet* Just to give you an idea of where I am 
located, I am 6 miles southeast of Philadelphia* With the 
Two-er receiver 1 have heard from New Hampshire (guess 
who) to southeast Virginia* I know many more fellows 
who have heard much further* I have worked with 5 
watts in the Two-er transmitter, and 1,0 microvolt sen¬ 
sitivity of the receiver, contacting Virginia, Maryland, 
Del award. New Jersey, New York, and Pennsylvania- No 
station, to the best of my knowledge, ran more than 90 
watts in their transmitters* Also, I have worked all these 
states more than once. This I know is no great feat, be¬ 
cause 1 know of fellows with the same hookup who have 
worked up into Massachusetts* So I hope you print this 
For those fellows who are from 40, 80, 20, and 75, who 
think that two meters are for the birds* 

Also, keep up the good work at 73, and don^t ever 
turn into a magazine as full of nothing as QST- 

Alan Realey We2JEP 
Audubon, New Jersey 


Dear Wayne: 

In reading your August editorial of 73 there is one 
statement you make that 1 am inclined to disagree with* 
I think there are two places where you call your self 
an old timer* I don't feel you can call your selJF an old 
timer unless you were licensed and on the air in the 
twenties, I feel you owe us who can call our selves old 
timers an apology, 

Ted Haas WOBLI 
Junction CitVi. Kansas 

AlaSf apparently 1 shall never be able to be an old timer. 
My apology to all old timers whose tender egos have been 
bruised by my presumption that 30 years hanging around 
ham radio qualified me as an old tim^r . * * Wayne, 



Auto Insulators 


The automotive and hardware counters have 
always been a prolific source of electronic 
equipment construction materials. The tech¬ 
nique shown in the photograph proves the 
point. 

Rubber spark plug wii‘e insulators are wide¬ 
ly available at negligible cost These insula¬ 
tors are easily applied and perform the dual 
function of weatherproofing the assembly and 
providing strain relief for the cable connec¬ 
tions. Where outdoor use is anticipated, a 
small amoxmt of silicone compound will im¬ 
prove the resistance to moisture penetration. 

. . . W4WKM 




FIBERGL AS 


Based on the famous CUBEX MK 
m in(>rhanical design. Kit includes 
ft. Fiberglas Arms, 2 Cubex 
Quad End Spiders and 1 Cubex Boom- 
Mast Coupler. 

INVITE CRITICAL COMPARISON! 


COMPLETE 
KIT ONLY 


CUBEX MK EQ and MK O-FG now available in nulti-element mod- 
Also single, dual and tri-bond models. Write for FREE BROCHURE. 


CUBEX COMPANY 

P.O. Box 732, Altadena, California 


learn radio code 



Album cbntatfis three 12^' 
LP’5 2(4 hr. instruction 


EPSILON 


THE east WAY! 

m No Books To Read 

• No Vistiol Gimmicks 
To Distract You 

• Just Listen And Learn 

Ba&ed on iriodern psychological 
techniques—This course will toke 
you beyond 13 w.p.m* in 
LESS THAN HALF THE TIME! 

Also ova I [able mognetic tope. 

See your dealer now! 


RECORDS 


206 East Front Street, Florence^ Colorodto 



Be the first ktd on your block with a semiconductor sig¬ 
nal. We supply A watt transistor, heat sink and instruc¬ 
tions for making 160, 80, 40 meter transmitter from your 
crystal ond junk box ports. $2.95 postpoid 

MAXIM RADIO, BOX 341^ WALTHAM, MASS 02154 


ARROW SPECIALS 


COLLIHS 54J2 monitor $ 99.50 

TS497 (model 80) Signal Generator $295.00 

BC610I Hallicrafters Transmitter $350.00 

RM52 Macy Phone Patch $ 2.95 

DAVEN FREQUENCY METER. Direct reading, covers 25 to 5000 
cycles in 4 ranges. $ 29.75 

PANORAMIC INDICATOR. IP69C/ALA2. See June 1964 73 for 
data. new $ 22.50 

used $ 17.50 

COLLINS R105/ARR15 receiver. See June 1965 73. exc. 

$ 67.50 

R13/ARC Tunable Receiver. 108 to 136 me. $ 23.95 

Q-5’ER R23/ARC5 (BC453) $ 12.95 

Q-5’ER (Lazy man's) Navy beam filter $ 1.95 

WAVEMETER-OSCILLATOR. Navy type OAPl—150-230 me. 150 
ohm. S 37.50 

TS-35A/AP X Band Signal Generator $ 34.50 

R4/ARR2 Versatile receiver complete with 11 tubes. $ 6.95 
Less tubes and side cover (used) $ 2.45 

RTTY 


FOX MACHINE—TG2C/TG . Exc . $ 99.50 

I 193—Polar Relay Test Set . Exc . $ 22.50 

OLIVETTI—Pago Printer . ....Exc . $95.00 

255A Polar Relay . Exc . $ 2.95 

LIONEL Transformer—GH1203-2H ... 98 


Send for FREE catalog #131. 

ARROW SALES-CHIC AGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO. ILLINOIS 60616 
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VERSATILE MINIATURE TRANSFORMER 

Same as used in W2EWL SSB Rig- 
March, 1956 QST. Three sets of CT 
windings for a combmation of imped* 
ancess 600 ohms, 5200 ohms, 22000 
ohms* (By using center*taps the Jm* 
pedances are quartered)* The ideal trans* 
former for a SSB transmitter. Other uses; 
interstage, transistor, high impedance 
choke, line to grid or plate, etc* Size 
only 2" h, i w* x d. New and 
fully shielded. 

SI.49 ea. 3 for $3.95 



10 for $12.50 


I 


rv 


Order alt items 
Attn. Dept. 7 


Shown approxiniitelir 
actual irte 



PRECISION 
PLANETARY-VERNIER 
for exceptionally 
fine tuning 

Supero craftsmanship by Jackson 
Bros, of England. Balt bearing drive. 

dia. Shaft H/i" long: 6:1 ratio. 
Vy FB tor fine tuning. Easily adapt- 
abte to any shaft. Comparable value 
SS.96 Model 4S1I DAF. 

$1.50 ea. 10 for $13.50 


W2AU SUPER 2 ELEMENT 
aUAD FOR OUTSTANDING 
PERFORMANCE ON 
10-15-20 METERS 

pre tuned • rated ?KW 
PEP ■ low Q * low 
angle radiation • high 
gain ‘ broad band • 
low wirtd load ■ sim¬ 
plified assembly 
rugged construction • bamboo 
single line or 3 line 
feed • ship. wt.-AO lbs. Fiberglass 



ARROW 



ELECTRONICS INC 


900 Rte. 110, Farmingdate, N.Y., 516 
65 Cortlandt St, N.Y. 7, N.Y. 212 - 
525 lericlio Tpke., Mineola, N.Y. sib 
225 Main St, Norwalk, Conn. 203- 


MYrtle 4-6822 

- Dlghy 9-4730 

- Pioneer 2-2290 

- Victor 7-5009 



W2AU 4<PURPOSE BALUN 


Only fiVi 


2 KW lf.E.F 


Oz. 

-$12.95 


. . . with built-in lightning arrester 
—center hang-up hook for inverted 
vees. doubt ets, etc., eliminates 
center insulater—broadband 3 to 
32 Me. rated 2 Kw. P.E.P.—Two 
models; 1 to 1 Model goes from 50 
or 75 ohm UNBALANCED coax, to 
50 or 75 ohm BALANCED beam or 
antenna—1 to 4 model goes from 
50 to 75 ohm UNBALANCED coax 
to 200 or 300 ohm BALANCED load. 

Also Designed for Quads and Beamtl 
W2AU Super Fiberglass Quad $99.95 
VV2AU Korean Bamboo Quad $54.95 

Thii balun inaket others obsolata. 

UNADILLA RADIATION PRODUCTS 
Unadllla N.Y. 


statement shows that QST siibscriplioiis 
dropped precipitously in 1964 from their poor 
showing in 1963. Advertising revenues are 
way down . . . one has to look back about 15 
years to find as few pages of ads in QST as 
today. Sales are down on all QST publica- 
tion.s. 

With tins drop in income we might expyect 
to find some tightening of the QST belt. But 
no, we find salaries and commissions are up 
almost $10,000 over 1963 and legal and pro¬ 
fessional expenses are up from $9,000 to $36,- 
500, an astronomical $27,500 increase over 
1963 . . . could this be the cost of the 
rumored “million dollar” libel suit which we 
are all waiting to hear about? The employees’ 
pen.sion and insurance expense went from 
$26,.500 up to $42,000, an increase of $15,- 
500 in one vear . . . does this tell us how 
much of a raise Budlong got on his already 
munificent retirement pay last year? Awfully 
good raise, if it is. They spent $93.01 for the 
modernization of WlAW . . . wheel 

They lost about $25,000 in 1964 . . . about 
the same as their increase in legal fees. 


False Hope 

Apparently several League officials have 
been telling clubs that we really have nothing 
to worry about as far as our frequencies are 
concerned since we have the military behind 
us 100% and they will make sure that our 
bands are protected so they will be available 
to them in case of crisis. Fellows, if anyone 
tries to snow you with this old chestnut just 
laugh loudly. Those of you who have been 
around for a generation or two remember 
when Colonel Foster became concerned over 
the possible loss of frequencies at the 1927 
Washington Conference. K. B. Warner as¬ 
sured the Colonel that we had nothing to 
worry al)Out for “the Army would take care 
of us.” This was the conference when we lost 
7300-8000 kc and 14,400-15,000 kc, and 
more, I believe. What would our ham bands 
be like today if the League had seriously 
tried to save them for us back in 1927? 

1 heard the same story about the military 
protecting our bands for us before the 1959 
Geneva ITU conference. W’hile participating 
as an official representative of amateur radio 
at that conference I made it my business to 
seek out and talk candidly with the represen¬ 
tatives of our military on the U.S. Delegation. 
In each case I found that their instructions 
did not include the protection of our ham 
bands. 

The only alternative that I see to our going 
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into tlie next Geneva Conference with the 
same lack of support is for us to spend the 
next couple of years getting Congress behind 
amateur radio so that these delegates will 
have instructions to preserx'e our frequencies. 
The ARRL has flatlv refused to lobbv for 
amateur radio in Washington to tell Con¬ 
gress our stor>^ This is why the Institute of 
Amateur Radio was formed and the fob it has 
to do for us if the ARRL remains adamant in 
its refusal to try to protect us. 

A letter from W6FBW to Huntoon points 
out the 1927 situation and calls our attention 
to the feeling of complacency exhibited in the 
minutes of the Board of Directors as pub¬ 
lished in the July QST. It is an interesting 
and distressing parallel. 

Autlior, Author 

Now that 73 is 1/3 larger we are publish¬ 
ing more articles than ever. This means that 
we need more articles. Td hate to have to go 
back to a smaller magazine just because I re¬ 
fused to fill in half the magazine with monthly 
columns of trivia to make the magazine look 
fat when it actually contained very little. 
Write up that gadget . . . perhaps we could 
use a test report on a new piece of gear, or 
what have you that will be of interest to 
everyone? See the article on writing for 73 in 
September for some hints. We can also use 
some good cartoons and covers. 


Mohawk Tip 

Mohawk owners wishing to calibrate the 
internal 100 kc oscillator against WWV, will 
find that thev have to unscrew 18 screws—not 

4r 

to mention rear panel connections—in order 
to get at the adjustment which is underneath 
the chassis. 

The following tells how this trimmer can 
be mounted topside where it can be reached 
easily. Carefully disconnect and remove the 
trimmer, and using the same screws, tempo¬ 
rarily mount the trimmer topside in the same 
relative position. With a pencil place a mark 
directly under the slot in each tab that sticks 
out from the trimmer. You will find that 
there is room enough between the shields of 
the 6BA6 (crystal oscillator tube and 100 kc) 
to drill a hole for a rubber grommet. 
Do the same for the other trimmer tab. After 
putting in two rubber grommets, the trimmer 
can be mounted and using number 16 bare 
v\’irt*, ti» connect rach tab to its original con¬ 
nection. 

. . . Gino Giannotti 


2 MITER NON-DIRECTIONAL ANTENNA 

2M Coii-ax 

A niffvci lit i Mturt 

Uut will flf« MN tJid 

thu t 

Tlkt Gbii-«x wlU wlUwUBd ffAlM 
Id mmm 0f 100 mtjth. P«f#et 
fOf jP Clt MO, Am omODDO OfOfT 
VMP hMtn «oD iJTonI IliOilld 
boro for loc»l oobUoU. lio«W 
lot olthor Tortleol or tioflionUl 
poUrlzAtloDi. Cod bo used wlUi 
52 ohm coox or ponllol foed 
line* 

$8.95ird J« •iitliiifitol USA 



ELL-CONN PRODUCTS 

Box 63, EMington, Conn. 06029 


*TW 0 -WAY* ^ 

COMMUNICATION CRYSTALS 

AMERICAN CRySTAL CO. 

. PO BOX 2366 KANSAS CITY. MO. j 


VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 

Write for literature. 

Send for a sample copy of the VHF'er, the 
only magazine for VHF and UHF bams. 
Parks Electronics, Rt. 2, Beaverton, Oregon 


BUILDING A SCOPE OR r jL W r I 

MODULATION MONITOR? 3 A Y E ! 

Cabinets made for Heath with pif cmckle finish, lotiTered 
with rear panel but leas frottt p&neL BEJAUTIFUL, 
BRAND NEW for 3" tube. 6% x 9^ x IB iDChea* 6 
lb shippia; wt. $3.50 

for tube, 8% r 13 x IT% feebes* 8 lb Bhlp- 
ping wt, 

Cathode Ray Tabes: 5CP1. $5.50; 5LP1A, 57,50; 3AP1, 52.55; 

Mi^netal UieWs Tw'IbPU^^OO; for 3JPI*, |1.75: for 5BP1. 

52-30; for 5CFlr 52.50, 

Scope transfonner. 115 t 60 cyde primary* 2100 t at 10 
ma secondary. Cased, 4x3% i 5 plus mounting studs, 

I In cerwnie terms* $1.75 

I ‘'STOLE” these at a recent sale. Will sell reiy ‘‘CHEEP,” 
These received from depot unpacked. May hare Ytry slight 
scratches and smudges. Fully guaranteed. 

1 wfif 8x4x7" plus 4", 3 tier gltifS 

13*4 KV termlnaL SPRAGUE, Shipping weight 14 

LBS. 

3*3*3 mfd Synchro capadtor. Delta connected. 79d ea* 

90y 60 tyc. 2 x 3% x 4" plus %" solder ter- 4/53.00 

mlnals* Shipping weight 3 LBS. 

6 mfd 1% I 3% X plitfl 1" ceramic $1.25 

1500V DC terminal. Shipping weight 3 LBS, 4/54.50 

4 mfd 1% X 3% X plus ceramic $1.00 

1500V DC terminals. Shipping weight 3 LBS, 5/$4.50 

6 mfd 1% X 3% X plus ceramic 79^ «a. 

lOOOv DC terminals. Shipping weight 3 LBS. 4/53.00 

.1 mfd 1% X 2% I 2%" plus ceramic 39* ta, 

3O00V DC terminals. Shipping weight 1 LB. 4/51.50 

Imfd % X 1% X 2%^ plus W* solder 5/$1.00 

600v DC terminals. Shipping weight % LB. 

All orders except in emergeno^ shipped same day received. For 
free "GiHiDIE" sheet, send self addressed stamped enfclope. 
PLEASE, PLEASE include sufildcut postage and insurance. Any 
excess refunded with orckf, 

B C Electronics 

Telephone 312 CAIutnet 5-2235 
2333 S. Michigan Avenue Chicago, Illinois 60616 
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Xack "Puhck "? 

The mcxiel CPR Speech Compressor TRIPLES your 
overage SSB output power* boosts your overage AM 
modulation from 25% to /5%, 

• NEW low noise circuits 

• Mounts on panel connector 

• Uses internal battery 

• Compression level switch 

• Low distortion output 

• For high and low impedance 
microphones 

• Attack time .15 seconds; release time 1 to 3 seconds 

only $14.95 

Available with PLtiS or PL51 output slightly higlier. 

ALL FULLY WARRANTED . . . MONEY BACK GUARANTEE 
Send for full description of our product line. 

COMMUNICATION COMPONENTS COMPANY 

P. O. Box 8721 Dept D Orlando, Florida 32806 




VOODOO 

MAGIC TIE CUISP 

QSL CARDS REPRODUCED 
IN PERMANENT METAL 
GREAT GIFT IDEA 
We also do business cards 

Send Card and $3.50 to 

GIFT SHOP - Box 73, Northfield, Ohio 44067 


WE WILL PAY $50 

for Bendix TV*6/U Tube Testers sent to us by De^ 
cember 30, 1965. We'll poy freight also. 

SPACE ELECTRONICS CO. 

4178 PARK AVENUE. BRONX, N.Y. 10457 

CY 9-0300 


Hi-Voltoge 400 cps power supplies. Input 400 
cps 3 phase 115 v. Ckjtput 5300 vdc at 450 
mo and 6.3 vac at 2.7 a. WL 20 lb. $39*50 

Spectrum Anolyzer. X-Band PRD #854 with 

PRD #854 unit 8200 to 10 Kmc. $595.00 

H* P. SHF Swept Frequency Oscillator #670 
HM 7 to 10 Kmc. Exc cond. New $850. 

Our price $250* 

H. P. 717A Klystron Power Supply. Used 

with H. P. #670 HM (case slightly dam¬ 
aged.) 800 to 1000 V at 25 ma. New $375* 

Our price $95,00 

500 microhenry chokes. Epoxy enclosed. 

Axial leads. $1/dozen 

Electrolytics. Dual 35 mfd, 450 v metal can 

octal plug-in 5/$1, 100/$17.50 

TUBES: RCA 7457 pullouts. Guaranteed good, 

$65.00 new Our price $6.50 

4CX300A pullouts. Guar. good. $11.50 

4CX300Y pullouts. Guar. good. $13.50 

4X150A pullouts. Guar, good. $3.50 

All equipment FOB and subject to prior sole. 


Government Warehouse, Inc. 

264 Shrewsbury Ave., Red Bonk, N. J. 



^ Price—$3 per 25 words for non-commerdal adsi $5 per 25 
words for business venhiret. No display ods or ogency dls^ 
count. Include your check with order. 

A' Type copy. Phrose ond punctuate exactly os you wish it to 
oppear. No all-capital ads, 

A' We will be the judge of suitobility of odt. Our responstbtl- 
ity for errors extends only to printing a correct ad in a 
later issue. 

# For $1 extra we can maintain o reply box for you. 

# We cannot check Info each advertiser, so Caveat Emptor . . . 


WANTED TO BUY: a used correspondence course or 
electronics books in good condition. E. Calvin, 1446 
Eighth Avenue, New Brighton, Pa. 15066. 


QSL CARDS? Samples 25^ (refunded.) Sakkers. 
W8DED, Holland. Michigan. 


HT37, P and H LA400C, Telrex TC33B beam. Excellent 
condition, best offer over $400. Marvin Axt W2ITE. 42 
Herrick Ave., Spring Valley, N.Y. 10977. 


FROM THE ELI NOTEBOOK: Sine Sweep Generator. 
A driving circuit for sweep-frequency generators, es¬ 
pecially designed for sharp RF and audio filter work. 
Clear schematic and three pages of notes explain the 
circuit and how to use it. Complete engineering 
description. $1 postpaid. Eli Scientific Co., Freeville, 
N.Y. 13068. 


SUPER-TWO’ER, Heath Two'er with factory aligned 
Lawrence Superhel receiver conversion. $69.00 includ¬ 
ing mobile rack, Cush Craft halo and Telrex 2M3C 
beam. All excellent condition. John Ayres K3JZH, 325 
Washington, Jermyn, Pa. 


COLLINS 51J-3/R388UB. Perfect S400. National NCL- 
2000 perfect, 5 hours time, $550. Prefer local pick-up. 
W7WRS. 4200 Loma Place. Las Vegas, Nevada. 


GOING MOBILE—Sell unmarked HQ170C with clock 
and speaker. $180 or reasonable offer. Also have VF-1 
and all band xmtr with 2 6146’s, homegrew with 807 
modulator. Xmtr needs tuning. No parts needed. Works 
for $275 or best offer. Art LInehan KIZCP, 124 A 
Street, Manchester, N.H. 


AERO MOBILE? Benson Gyro Glider. Sell before Win¬ 
ter for $175 or best offer. Art Linehan KIZCP, 124 A 
St., Manchester, N.H, 


MICROPHONES—Wiiile they last EV 664, $44. EV 676, 
$52. Some used three nights Jazz Festival- Full war¬ 
ranty. Norman Gertz WIKYK, 15 Elmway SL, Provi¬ 
dence, R.I. 
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JOjpI otir Amateur Thrift Club- Pay cash and save- 
Write for details* Joe Dimare, Box 20672, Dallas, Texas 
75220, 


HW*22 SSB Transceiver, Hp-23 power supply, GH-12 
microphone, xtal calibrator, $125, PE-162-B gas-engine- 
generator, tool kit, manual, spare parts, $50. KIPSS, 
121 Marble St., Athol, Mass* 


WANTED: All types Military, Commercial, Airborne, 
Ground, Electronic items - , _ Testsets, GRC, PRC, 
Collins, Bendix, others. We pay freight . . . RITCO, 
POB 156, Annandale, Virginia. 


WANTED: Motorola HB FM receiver (Sensicon style), 
Collins adapter 354A-1 (Mechanical filter module for 
51J-4, less filters), K8AUH/8, 1208 Richland Ave., 
Maumee, Ohio 43537. 


RTTY CHANNEL FILTERS, Octal mounted, specify 
frequency, $3 each. Toroids, 88 mh, like new, uncased, 
5 for $2,50. WA6JGI* 3232 Selby Avenue, Los Angeles, 
California, 


WANT TO SELL SOMETHING? A want ad in Caveat 
Emptor costs only $2 for 25 words- 73 Magazine, Peter¬ 
borough, N.H. 03458. 


LR-1 FREQUENCY METER owners; I would like to 
compare notes on operation and problems- J- S. Hill 
W6IVW, 26107 Basswood, Palos Verdes Peninsula, 
California. 


RECEIVER R-45/ARR-7- 0-55 to 43 me. Speaker, power 
supply. Excellent condition, $150 or trade for ham band 
receiver WA4DJF, 815 College St-, Pulaski, Tenn. 


TOO MUCH HAM GEAR, must clean shack. 75A4-$350, 
NCX-3 with AC supply-$325, SXlOO with speaker-$140, 
Ranger I and 6 and 2 transmitter-? 175, Viking 2 with 
VFo-#90, T-60-S30, Globe Scout-$25, Harvey Wells R9- 
$50, ART-13 with power supply-$50. K6LVD, 3619 Pur¬ 
due Drive, Bakersville, Calif- 


COLLINS KWM-1, 516F-1 AC power supply, MP-1 12 
V DC supply, 351D-1 mobile mount, manuals and ca¬ 
bles, $450 cash or consider swap for 75A-4 with vernier 
dial and filters. Don Droge, 523 Coolidge St., New 
Cumberland, Pa. 17070. 


VANGUARD 6 AND 2 Converters mounted in attrac¬ 
tive case with switching, battery holders, batteries- 
$25- WAICCH, 20 Pine St-, Peterborough, N,H, 


TEST EQUIPMENT AND TUBES excess to my needs. 
BC221AH with book-$75, BC221M with book-$60, TS 
175/U-$125, Hickok 288X-$50, RCA Master Voltohmyst- 
$60, 12-304TL's @ $12-50, 4CX1000 with socket (used) 
$75, 833A's-$15, many others, write for list. Old tubes, 
audions, etc., make offer. K6LVD, 3619 Purdue Drive, 
Bakersville, Calif. 


SWAN 350 and 117-C supply. Used very little, in ex¬ 
cellent condition $395. Also DX-40 in good condition 
$29. Jerry Kaezorowski WA8IXN, 3011 U-S- 23 South, 
Alpena, Mich. 


GOING OVERSEAS- Must sell NCX-5 and NCX-A. 
$515 for both- Also Adcom 250 mobile power supply, 
Like new $55. WA7BCL, 1757 Gregory Drive, Layton, 
Utah. 


DO YOU WANT TO GO 
BAREFOOT... ? 


DK2-60B 


A DPDT 
SWITCH 



SERIES 


DK2.60B 


IDEAL FOR 
SWITCHING 
A LINEAR AAAPLIFIER IN 


AND OUT OF YOUR r.f. LINE 


Ideal for switehm^ in and 
nut a power amplirier between 
an exlciter and antenna. Fre- 
ouency range 0 to 500 me. 
Power rating 1 kw. V'SWR 
less than 1.15:1 from 0 to 
500 jnc, Isolation greater than 
30 db 500 me. Loss less 
than 0.03 db ^ 30 me. Life 
over 1^000.000 operations, 50 
ohm impediince, 


Size: 2^^ k 3 \ x 1%"* 
Wi. 12 04 , 


$1QO0 

17 Each 

Connectors UHF. 


Available in all standard AC, DC Voltages. 
Also with types BNC, TNC, N & C Connectors. 

Unconditionally Guaranteed for one year. 

For complete Coaxial Relay catalog write: 


DOW-KEY CO., Thief River FalU, Minn. 








£iec option ally versatile and compact Triple-con- 
version, super-heterodyne communication-type re¬ 
ceiver. Selectivity .5, 2.5, or 5. Sensitivity less 
than 1 mV on AM, less than V 2 mV on SSS/GW. 
T-Notch filter, I.F. type noise limiter, 100 kc xtal 
Calibrator. 

IN STOCK: Net $379.96 

HA-10 Low freq. tuner adapts SX-117 for 85 kc- 
3 me. Net $24,95 

ALSO IN STOCK: HT-44 Compact Transmitter. 
SSB, AM, or CW 80-10 meters. Net $3£B.OO 

P-150 AO Supply for HT-44. Net $99.60 


"Used Equipment Special" 

HALL ICR AFTERS SX-101A $199.95 

HALLICRAFTERS HT>37 $249.95 

WRITE FOR LATEST COMPLETE LIST 





























































guaranteed reconditioned 




HAM GEAR 
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ELECTRONICS 


WRITE NOW 

FOR monthly 
FLYER. 


y9yHOW,\RD AVK-nURLINi.AME. C AL. 


RECEIVER STRIPS 

ARC'21 IF & Audio Strip. 2 MECHANICAL FILTERS, 16 

tubes, squelch, ANL, AVC, audio AGC, conversioti instruc* 
lions ond ideas to make into AM or SSB receiver „ SI2.50 

Schematic . ■ «.# b.««..4. **¥¥#¥¥¥¥-*'it*m¥¥¥¥«*^¥¥ ¥■«««■ 4- ¥ $1.00 

SASE for list: 

ROBERT WILSON 

6577 S. Newlond Circle^ Littleton, Colo., B0130 


ALL BAND TRAP ANTENNA ! 


R. F. TOROID KIT. 2 cores, HF and VHF, wire and 
complete information. Better than coils. Average Q 160,6 
$1 a 50 plus 10# postage. Ami-Tron, 120E3 Orsego St., 
North Hollywood, Cal. 


GIANT 20th ANNIVERSARY CATALOG; Increase your 
product category, TV cameras, electronic equipment, 
kits, hi-fi, components. FREE copy. Denson Electronics, 
Rockville, Conn. 


SALE TO RAISE TUITION: National NCX-3 ($225). 
NCXA ($75.) Heath Six*er <S40) and 6 12 vdc (S40.) 
AH excellent. Tony Curtis, P.O. Box 102, Centre Hall, 
Pennsylvania. 


CONVERTERS SIO and up. World*s largest selection of 
frequencies. Ham TV vidicon cameras and parts at low 
factory-direct prices. See them all now in our full 
page ad in this issue. Vanguard Labs, 190-48 99th 
Avenue, Hollis, N.Y. 11423. 



Rtdum lad 

NiIm til All Makti Sh«rt 
Wm Rmlwn. Makw Wvrid 
Wld« Btrtnftr, 

CIttw en All Buiiil 


F*r ALL Amfttaur TrmM- 
initttrt. OuarsiittAi f»r t<H> 
W«ttt AM I20e 8S0 ei- 
1i«t cr Link Dlritt Fm 4. 
Liiht, NmI. Wwthtrtrttf. 


Complete ti ihown totel length i02 fL with 9C ft. ef 71 ohm 
beltnced twinllne. HPlmpect molded reeonini Utpi, (Wt. 1 
OL 1* X S* lone). You just tune t« desired band for beemitke 
results. Excellent for ALL weild-wide ihert-wxre reeelfen end 
emeteur tranxmltteri. For NOTICE AKD ALL CLASS AUA* 
rWRSI NO KXTKA TUNEBS OE OADOETB NEEDED t 
Rllmlnxtei 5 leperete tnUtmei with excellent pertorminee 
xuergnteed. Ineenspleueiti fer Fittty Nelfhborlieedtt NO HAT- 
WIRE HOUSE APPEARANCE! EAST INSTALLATION 1 
Complete Instructions. 

75-4l*S0«15-10 meter binds. Gamplete .... 115.9$ 

... 91 ^1, 


4910-15-10 meUr. 54-11. (best for iwrs) Cemptete 
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8CKD ONLY $5.00 (cesh, ck., mo) ind w postmen belencs 
COD plus poitige en irrlvsl or send full price for postpaid 
dellverr. Complete InstilUtion A technlcel Instructions fur¬ 
nished. Free Informstlon on minj other 160-6 meter iDtenhAi. 

ATsltibte onlT from: 

WESTERN RADIO * Dept A7-11 * Kearney, Nebraska 


DUMMY LOAD. 50 ohm. All bands up to legal limit. 
Size 3x4x7. Coax connector. Kit $7.75* Wired $9.95 
pp. Ham Kits. Box 175, Cranford, N.J. 


ART’S QSLS* Samples 10#. Art Bliss, 1829 N. Catalina 
St., Burbank, California 91505. 


PRINTED CIRCUIT MATERIALS. Three sample pieces 
and details. One dollar. Betty Lou Nolin. 35 Arbor 
Drive, New Hartford, N.Y. 13413 


QSL, SWL, WPE CARDS. Sample catalog 10#. Nicholas 
and Son Printery, P.O. Box 11184, Phoenix, Arizona 
85017. 12 pt, kromkote cards, some originals. 


TV CAMERAS. Model 400 complete with good vidicon 
and lens. Used as demonstrators. Only $200 FOB 
Vanguard Labs, 190"48 99th Ave., Hollis, N.Y* 11423. 



MOTOR HOTEL 


TOPS in Convenience • Luxury . Economy 

10 minutes from downtown 
Lot Artgelei*..Withm easy ^ 
occess of oil the ar«a*s 
fabulous attractions.* .neor 
Hollywood's foflied movie and TV studios. 


CAUFORN 


Wide choice of dccommocfotions.* .room, suites^ kitchenette! - 
oil rooms ore olr ond sound conditioned, hove Hi Ft, TV, 
iwitchboofd service and room phones* King-size swimffling pool 
• •.potio for sunning and reloxing. 


*.«-**«* 

amenican 


I: 


MoraipDoi 


777 Vint SIrett 


Singles from S8- Doubles from SlO 

Member of Diner's Club, 
American Express ond Carte Bloheht 

Ttitphontt Hollywood 3-5871 

HO LLYWOOD 38. CALI FO RNIA 


MAM'S DELIGHT! Make strong, lightweight 2 element 
15 meter beam for $5.00. New type stands hurricane 
winds. Locally obtainable materials. Plans for all size 
beams $1.00. L & M Products, Box 319, Opa Locka, 
Fla. 33054. 


GONSET G 50 Transceiver. 6 meter. Fine condition. 
$210 or offer. Hawkins WBOCGY^ PY 77161, Yucaipa, 
Calif. 


CANADIANS; RME 4300 receiver in good condition, 
$125. Swap good used 4-1000 for two good used 4-400^s. 
VE6AKU, InnisfaiL Alberta. 


PICTORIAL STUDY in electrical theory and basic 
radio communication for the amateur. Understanding 
through visualization. Free details. Dwight Cross, 
1212A Lynch Street, St. Louis, Mo> 63118, 


10% DISCOUNT from WRL's Blue Book prices on 
quality used gear without trade in HT-37-S275: Com¬ 
municator III (2 or 6)-$169; Communicator IV (2 or 
8)-$219; SX101A-$219; SX117-$269: PSA63 250 watt 
universal PS-$19: Mosely CMI-$95; NC300-$n5; NC303- 
$269; SBE33-$249; Galaxy 300-$2I9; CE200V-$429; 

Vallant-$199. Free catalog. We buy for cash. Inquire, 
Write: Leo W0GFQ, Box 919, Council Bluffs, Iowa. 


FAMOUS 572B Hi Power Triodes, Replaces those old 
worn out Six's $10.95 plus postage. Lorell Distributing 
Co., 52 Houston St., Newark, N.J, 201-624-5338. 







































































































TOROID BALUN KIT. 2" core and #14 Formvar. 4:1 
or 1:1. Bandsspreads SWR. 2 KW PEP. $5.00 plus 25^ 
postage. Aml-Tron Associates, 12033 Otsego St, North 
Hollywood, Calif. 


NC300 with crystal calibrator, speaker, 6 meter con¬ 
verter. All for just $275. Equipment in excellent condi¬ 
tion, Dan VanLoo K8KCX, 5824 Downing, Kalamazoo, 
Michigan 49001. 


WANTED: B & W No. 850A 1 kw Pi-Network assem¬ 
bly, B & W No. 800 RF plate choke, B & W No. FC-30 
filament choke. State condition and price. WApIYR, 
1123 W. 35th St. So. Wichita, Kansas. 


SRT-14 Synthesizer Modules. Unit IIC now available, 
also units 6, 8, 9, 10, llA, IIB. All new, less tubes with 
schematic $8.00 each or any three $6.50 each. Also 
schematics any unit, one through twelve, 50<f or set 
of fourteen, $3.00. RITCO, POB 156, Annandale, Vir¬ 
ginia. 


CLEAN EQUIPMENT works better, sells for more. 
Vacuum Cleaner Hose Nozzles, stem 8" x $1.50 
postpaid. Spitz, Box 4095, Arlington, Virginia 22204. 


IBM EXECUTIVE, 17", bold face #1. Cost new $800 
one year ago. IBM maintained, like new $595. 73 Maga¬ 
zine, Peterborough, N.H. 03458, 


VHF GEAR. Sell Parks 144-1 (26-30 me if) $42.50 pp; 
Latest model Parks 432-2 ( 28-30 me) $50 pp; perfect 
75A-1 with matching speaker $150; Gain, Inc. 432 me 
40 element J- slot array and Hy Gain model 215. 432 
gear used only 3 hours for KP4BPZ and then stored. 
K0CER. 


INSTRUCTORGRAPH with 10 reels code tape for learn¬ 
ing radiotelegraph code. Like new, $25. Also Eico Grid- 
Dip meter with coils, like new, $25. Both factory wired. 
Shipped postpaid in the U.S. Send money order to C R. 
Carvajal, 600 West End Avenue, New York, N.Y. 10024. 


HERE! COMPLETE STATION. 75A-3 0.8 kc filter, 
speaker, p.d., $305; 20A, Deluxe VFO. Late model, 
little use, $160. BC-221M, AC supply. $60; new Heath 
HP-23 AC supply, $36; spare parts, tubes, many new, 
$35; capacitor checker $4. $575 takes all. Write for de¬ 
tails. Ken K8VKC, 790 E. 254, Euclid, Ohio 44132. 


TOOBES: 6CW4-$1.40, 6146B-$4.75, G360-$2.45, 5894- 
$14.95, 417A-$3.95. New, boxed, guaranteed. No pulls, 
seconds, or Jan. Free catalog of hundreds more. Vanbar 
dist. Box 444 x, Stirling, N.J. 07980. 


The Amateur Radio Handbook 

This fabulous hardbound 540 page handbook completely 
and thoroughly covers every aspect of amateur radio: 
tubes, transistors, receivers, transmitters, VHF gear, 
antennas, sideband, FM, mobile gear, noise, power sup¬ 
plies and much, much more. This handbook is a necessity 
of the building ham. Published by the RSGB. $5.50 

Radio Data Reference Book 

Have you noticed a basic lack in your ARRL handbook? 
The RSGB Radio Data Reference Book supplies everything 
left out and far more. It contains all of the formulae 
you'll ever need In one hardbound book. Also contains 
complete design Information on RF power amplifiers, pi 
nets, tanks, niters, antenna design charts, coil data, 
math, and a tremendous amount more. You need this one. 

$2.25 

Order 73 Magazine Peterborough, N. H. 


SURPLUS BARGAINS SURPLUS BARGAINS 


ENLARGER LENS f3.5 to fl6, 
govt, cost $53.00 . 

LAPEL MIKE, 

xtl, w/cord & plug . 

PHONE, hearing aid type, 
w/cord & plug . 

GEIGER COUNTER 

tube w/schem . 

THROAT MIKE, 

from Air Force 


.60 






* * t * 


^ m #■ f 


V * ■ 


MrKE BUTTONS 

carbon, min. size , . , , . 

SOLAR CELL KIT, 

5 cells with book , . . .. 

IBM FERRITE 

toroidal cores (memory) 

MAT TRANSISTORSp 

hi-freq *.. * 

POLARIZING FILTER 

(Polaroid) 6x6 inch .... 

2N174 POWER TRANSISTOR 

15 amp so volt .... 

88 MH TOROIDS 

good for RTTY, etc . 

RADIOSONDE 

xmtr w/tubes, new . 

MINE DETECTOR PRS-3, military, un¬ 
used, w/book, & ctrys, finds treasure 

SCOPE TUBE (CRT) 3AP1, 

new .... * 

SOUND POWER PHONE (2) 
w/100 ft wire . .. 


.00 


p 4 p + 4 4 + 


MINIATURE MOTOR 

1.5 volt operation . 

CADMIUM PHOTO CELL, 

make counter, nite liter . .. 

COMPUTER plug-in boards, good for 
parts source. Each w/transistors, re¬ 
sistors, etc . 

REED SWITCH 

w/magnet, make burglar alarm 

SNIPERSCOPE TUBE 6032 
w/specs, see in dark .. 

OPTICAL PRISM— 

pocket rainbow, new ........ 

TOGGLE 

SWITCHES . . 


•P P « ■- # 


11-1 


I ri •» 


RG 58/U COAX 

52 ohm. 1000 feet. 

SILICON DIODES 

750 ma, 500 PIV 

INFRA-RED 

DETECTOR . 

USA PERISCOPE PRISM 

5 inch long .. 

IR FILTER 

SYz in. dia . 

RDZ Military receiver. 200-400 me, 
channel, 115 volt. Cost $2,500 NEW 

SILICON DIODES 

2 amp 1,000 P)V . 

M-3 SNIPERSCOPE INFRA-RED 

see in dark .. 

ALL MATERIAL FOB LYNN, MASS. 

Above is a small seleeiion of choice surplus from our 
large 72 page i//u5frafed catalog. Send 20t produefion 

6 handtmg cost for catalog. 

JOHN MESHNA JR. 

19 Allerton St.f Lynn, Mass. 
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The VHF Antenna Handbook 


The VHF Antciirfro Handbook ii your complete guide 
tp VHF pnd UHF ontcnno}^ Tht$ putttoruiifig book 
it by Jim Kyte K5JKX, one oF tbe put$fandir;g lech' 
nicol oulhort in the eleclrontct Field- The VHF An^ 
tenno Handbook covert complete theory ond oil 
procticol dctoilt lor every type of VHF ond UHF 
ontennat. A tpccial feature it the commerciot on- 
Irnna calolog section. It you're interested in VHF, 
you should hove this book. Price is $2 from 


73 Magazine ~ 
Peterborough, N. H, 
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# Very difficult circuit this hour, 

* Next higher frequency may be useful this hour. 

Good: 1-9, 13-15, 20, 21, 26-28 
Fair: 10, 12, 16, 18, 22, 24, 25, 29, 30 
Poor: 11, 17, 19, 23 
VHF DX: 2, 8, 18, 24, 29 
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PNP rOOWatt/ISAmp HIPawM- 
TOSS Catal 2N44I, 442, 277. 
27S. DSSOI op to 50 Vfito/ 
VCBO $t,2S 5 tor $5. 

2N278. 445. t74 up to MV 
55 2 tor $5. 



PNP SO Watt. 2NIS5, ISG. 235, 242. 
254. 255. 236, 257. SOI, 392. @ 35c, 4 tor $1 
PNP 2N670/aOOMw S9c 4 tor $1 
PNP 2NS7l/IWatt SOe e. 9 for $1 

PNP 23W/TO 2N5S6. 539, 540, 2 tor fl 
2NI0S8 B/$l, I0S9 4/|l, 1040 SI 

PNP/T05 SIGNAL SSOMw 2Se 5/$l 
NPN/TOS SIGNAL IF. RF, OSC 25c 
5 for $1 

Silicon PNP/TOS & T0I6 29c @. 5tor$l 
2N1046/31.40 @,a/$4. 2NI907/$2@), 4/36 
Power Hoat Sink Finned Equal to IM 
Sq* Surface $1 6 tor 59 

T036, T03, TO 10 Mica Ktg SOe (S. 4/il 
Diode Power Stud Mica Mtg SOe 4/$l 

ZENERS IWatt S to 200v 70e e, S/$2 
ZENERS lOWatt 6 to ISOv $1.45 ®, 4/35 
ZENER Kit Aoctd up to lOw 8 tor SI 
3TABIST0RS up to Iwatt 5 tor |l 

TRANSISTORS—TOO MANY I U-TE8T 

Untoetod Pwr Diamonde/TOS 10 tor 31 
Untoetad TOSt up to lOOWatti 8 tor 31 
Untactad TOS/SIGNAL/clitors, 20 for |t 
Untested Power Oledea 35 Amp 4 tor 31 
Untasted Pwr Studs up to l2Amp 12 tor 31 


D.C. Power Supply 115y/80 to 5M 
Cyt. Output 880 ; Tap 165V UP ta 
iSOMa, Cased $56, 2 tor 39 


SILICON POWER DIODES * STUDS 


DC 

50PIV 

lOOPlv 

ISOPIV 

2D0Prv 

AMP 

BSRms 

70Rtiit 

! 05 Rmt 

t40Rmi 

3 

.00 

al4 

.17 

*24 

12 

.80 

.55 

*70 

*65 

IB* 

a20 

.BD 

.50 

*75 

35 

.70 

i.m 

1*50 

2.00 

IdO 

1.65 

2.05 

2. SO 

8.15 

240 

S.7S 

4J5 

5.75 

6.75 

DC 

300PIV 

400PIV 

SOOPIv 

6Q0PIV 

AMP 

2tORiiit 

280 Rm« 

SSORmt 

420Rini 

3 

e29 , 

eSO 

.40 

.46 

12 

teOO 

leB5 

1.49 

1.70 

IB* 

leOO 

leSO 

Query 

Query 

.85. 

2.IS 

2.45 

2.75 

BM 

100, 

,B.7S 

4.6# 

5.50 

aoo 

240 

11.70 

t7J0 

23.04 1 

20*70 


•P.F. PRESS-FIT AUTOMOTIVE TYPEI 


18 Amp Praet Fit up ta 200P1v 4/31 
2 ta 8 Amp Studi up to GOOPIv 8/31 
35 Amp Studs ISO to 200Plv 5 tor 35 


"TAB” • SILICON 790MA DIODES 
NETTBST TYPBf LOW LEAKAGE 


PIv/Rmi 

50/35 

.05 

Piv/Rmi 

100/7# 

.0# 

Ply/Bni 

200/140 

.12 

PW/Rmi 

300/210 

*14 

PJv/Rmi 

400/280 

.15 

Plv/Rnti 

500/150 

wit 

PIv/Rm 

600/420 

.23 

Plv/Rnt 

700/400 

.27 

Plv/Rvt 

BOO/590 

*13 

Ply/Rfite 

0OO/6SD 

.43 

Plv/Rmi 

1000/700 

*65 

PIv/Rmt 

1100^0 
*73 

GTD ALL TESTS AC/DC A 

LOAD! 


1700 Plv/1200 Rms/750 Ma/$l.20 «. 

loAio 

Same 1100 Plv/770 Rmt 75c «. 16/311 
3 Kv/2IOORmi/200 Ma/31.80 6/$t0 

6 Kv/420a Rmt/200 Ma/$4 8/39 

12 KV/8400 Rmc/200 Ma $8 2/314 


SCR—SILICON CONTROL RECTIFIER8I 


PRV 

7A 

l«A 

25 

*•0 

1*00 

50 

1.00 i 

1*13 

100 

1*00 

2.r3 

150 

1.03 

2.43 

200 

2.2# 

2.00 


UNTESTED ”8CR" 
Glass Oladeo IN84. 


PRV 

7A 

I6A 

260 

2.70 

t.00 

300 

3,00 

3*45 

400 

0*73 

3*00 

500 

4*73 

4*00 

600 

5.45 

3*05 


Up to 25 Amps, e/S2 
48, 60. 64, 20 for $1 


~~Tv« RCA lM40t Sl tw« Rftfulitm 
RCA IN2i2« w prtd tkV 30c 4/S I 




'TAB'* Tub«t fmttmy T«t«4a liuMtd. 
Six Mantks GuaraDtaadI Na Retail BoiMI 
GOVT & MFGRS Surplus I new A Used 


Lon Prices r New XMTTQ Tubes I 


4-BSA 37.00 
4-I25A 15.00 
4-400A 25.00 
4-IOOOA 

75.00 


4XIS0A36.7S 
826 .. QueiT 
B29B .. 7.80 
872A .. 8.50 
OA2 .. .65 


OB2 .. .55 

5R4WGA 

3.50 

24G . Quary 


We Swap Tubes I What Do/U HaToT 


CAS 

-. *so 

1 5R4 _ 

1,00 

ur7 _ 

.99 

OC3 

.. .70 

3T4 , * 

*90 

6FB p. 

1.39 

OD3 

.. *59 

5V4 .. 

.69 

6H6 .. 

.59 

OZ4 

. . ,70 

5Z3 

,80 

6J5 ., 

.59 

tL4 . 

. * *S2 

BA7 *. 

1.00 

ej6 ., 

.59 

tR4 

. 6/$l 

6A8 

.90 

6K6 .. 

.59 

IS4 

.. .T8 

6AB4 . 

*69 

sue 

1.19 

IS5 

.. .68 

6AC7 * 

.72 

6SN7 . 

.72 


Send 2Se for Cataloal 


IT4 .. .85 

ITS .. .95 

IU4 .. 6/31 
IU5 .. .75 

2CS9A Q 
2C40 . 5.50 

2C43 . 6.50 

2C51 . 8.00 


6AG5 , ,65 

6AG7 , .75 

6AK5 . .00 

6AL5 . .55 

6AQ5 . ,6B 

6AR6 . 1.95 
BA87 . 8.49 
6ATS 2/31 


6V6GT .90 
I2AU7 .89 
I2A6 . .45 

25L6 . .72 

25T ... 4.00 
2SD7 . .89 

S0L6 . .59 

89V ... .95 


We Burl 

7D2I .. .65 

2K2S . 9.75 

ZK28 . 30.00 
2V3 .. 2/31 
2X2 , .48 

4X250B 

30.00 
5BP4 . 7.95 


We Belli 

6BA6 . .59 

6BE6 . .59 

6BK7 . .99 

6BQ6 . I.IS 
6BY5 . 1.19 
6BZ6 . .91 

6C4 .. .45 


Wa Trade I 

25aTL 19.45 
VR92 . 5/31 
3S8A . 3,'$1 
41GB . 10.00 
450TL 4.7.00 
813 ... 9.95 
III ... 1.T5 


Top 333 Paid for All Tubes I 


[ "VOLT-TAB” lOOWatt Speed Control 
115VAC 34.50 (g, 2 tor 36 


8S6A Xfmr 2.5V/ lOA/lOKv/Inti 38 @ 

Ballentina IfSOO AC/Lab Mtr. . 354 

(Sd) Choke 4Hy/0.SA/27n $40 @, 2/36 

"VARIACS" L/N 0-ia5v/7.5A . 315 

"VARIACS” L/N 0-f35v/8A . ..$10 

TWO 866A's A Fit. Xfmr. . $6 


SILICON TUBE REPLACEMENTS 
OZ4 UNIVERSAL $1.75 ». 2/33 
5U4 liaORmt/IBOOInv 32 Q, a/$5 
5R4 l900Rmt/2800lnv $9 2/|I5 

066 5Kv/Rmi • 10.4Kv Inv 

311 e. 2/320 


Mica Condsr .006 @ 2500V 4/31 
Snoepsrseopo Tula 2* 35 6, 2/38 
Mint-Fan 6 or l2Vac/60Cya 32 @, 3/35 
4XIS0 Ceramie Loktal 31.25 @, 2/32 
Lina Filter 

Lloa Filter 50Amp/25aVAC 310 e. 2/316 

DC 3>/a'/Meter/RO/800Ma 34 db. 2/37 

DC 2'/a* Metar/RD/IOOMa $8 9 

DC 2'/i' Meter/RD/30VDC 38 2/35 

AC V/t' Meter/RD/I30VOC $5 0. 2/$9 

DC 4* Metor/RD/IMa/39 O, 2/39 


Battery Charier 6AI2V Chariea up 
to 5Amp "Approved” Heavy Duty Oe- 
tlpn with Klixon Circuit Breaker. 
Operates 220 or IIOVAC 9 SO or 
60 Cys $8. 2 tor $15. 7/349 


Transformers—All Input IISv/BOCys VCT 
® 250Ma, 6V/8A/5A/8A 36, 2/SIO 

400VDC Supply ® ZOOMA A SHIeon Reet 
A Filters $10 

ZOVAC A TAP$/.8.(2,I6, 20V « 4A. $8 
S2VCT/tA or 2XI6V @ I A. $8 @, 32/35 

Lino Filter 4.5A e IISVAC 4 for |l 
Line Filter 5A O I2SVAC 2 tor $1 
Converter Filter 400 Ma (B 2aVDC 4 tor SI 
Converter Filter lnout/3A db 80VDC 4/31 
2.5MH PiWound Choke/National 5 tor $1 


We Buy, Sell & Trade 

SEND 25c FOR CATALOG 

Terms Mtn Order |S 
71 FOB New York. 

10 Day Gtd. 

Our 20th Year. 

IIINM Liberty St.. N.Y. 6. N.Y. Re 2-6245 


a 


TAB 


"TAB” FOR THE BEST KITS! 






W.E. Polar Relay it2S5A/35 #, 2 for 39 
W.E. Seeket tor if295A Relay. 32.50 
Tcroidt MMhy New Pekf $1 6/35 

6.3VCT ® IS.5A A 6.SVCT ® 2A 34 <3. 
2/36 

200KC Freq Std Xtali 32 2/33 

Printed Ckt Bd Haw Blank 9x12* 31 &. 
6/35 

Klixon 5A Reset Ckt Breaker |l (3, 8/33 
2K to BK Headsets Good Used $8 2/35 

Xtal Blanks Aset Types 12 for $1 

WANTED TEST SETS 
& EQUIPMENT 

BandswiUh Caramfo 500W 2P/6Pos $3 
2 tor $5 

6Hy.905Ma Choke Cased $3 2/$5 

7-V3Hy-40OMa Choke Cased $7 @. 2/$l2 
250Mfd ® 450 Wv Laetlytle 4/SSB 38 
4/SIO 

Cndsr Oil lOMfd X 600-2x2.5 A SMfd SI 
15/310 

Cndsr Oil 6Mfd ® 1500V 34 4/310 

SMVct ® 735Ma tor SSB |9 O. 2/316 
4S0Vct ® 40Ma A 6.3 @ I.5A CSD $1.50 
4/35 

lOVet @ 5A A 7.5Vet @ 3A CSO 36 6, 
2 tor 310 

WANTED LAB METERS/ BRIDGES/ 

K-POTSf 

Pwr Sup Kit 900VDC ® MMMa A 4/ 
Silicon DIadei l700Plv FW8 $12 
Pwr Sup Kit I200VOC ® 200Ma/Xfmr 
A FWB Slllean Rest $10 •. 2 tor 313 
Modulation Xfmr 60W/ISK to 5.7K 35 
Headset Rubber fiunyan Padt pair SI 
Socket Caramlo 1825 Tuba 4/11 
Socket Ceramie 686 Tuba 4/31 
Saekat Ceramie 4XIS0/Laktat 4/32 


WANTED YOUR - ORDER • TODAY/ 
BMTR Ground-Plane Ant (R Exp) 34 
Knob Spln-Crank BCS46 Type 31 
MinlFan 6 or 12 VAC |l.50 4 tor |S 

Beam Indlaator Selsyna 24VAC 2 tor tIO 
Precisian TLi47 Faalar Relay Gaga $1 
6 toot Elee. Cord i2t6ga A IMui lie 
3/31 

Fuse 2S0Ma/|AQ 5 for 80s, 100 for 38 
DONT C-WRITE G SEND ORDER/ 
XMTTG tttoa Condsr .006 ® S.SKv SOe 
5/31 

XMTTG Mlea Cndsr .00025 ® 8Kv 75e 


®. 4/32 

Mint-Reetifler FWB 25Ma @ IISVOC 

3 tor 31 

Mlero-Swlteh Rated 40Afflp AC A DC 

4 tor 31 

BandPasf Flltare 60 ar 90 or l50Cys 
3 for 35 

T30 Throat Mikas 31 4 tor 38 

‘'Bruninq” r Psnilal Rule Jtl • 
3 for 32 

Linear SawTootb Pat K8I5I88/W, E. 
3 tor $1 

RUSH YOUR ORDER TODAY. 
QTYS LIMITED/ 


NOVEMBER 1965 
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L1-. 


30 y^ars of electronic 
«pef,e„ce 

O^nerattons of the 
Mme ownership^ 



HAS THE 

BEST 

RECON¬ 

DITIONED 

DEPT. 

in the U.S.A. 


C.tSr 








teo I. ftleyerson 

P^-esWenf—VV0GFQ 


‘"/S’ 

^•Monoger 
'V0WOX 




r'^ 


HAS 

37 HAM 

and CB Spe- 

ciaIists.-“to 
give you 

The Best 

Service 

Anywhere 


OFFERS YOU 
the BEST! 

Hational 

OaLAXY 

DRAKE 

ond tnany 
TWore/ 


WORLD RADIO LABORATORIES 

'Wf HOtfSMMC Mil 

WRL’S ALL NEW m6 CATALOG IS FILLED WITH FANTASTIC VALUES. HUNDREDS 
OF ITEMS AT THE LOWEST POSSIBLE PRICES^ORDER YOURS NOW! IVS mil 

DON’T GANIBLEI 






1966JiAM/CB CATALOG 



I WORLD RADIO LABORATORIES 


I □ Rush me your Free 1966 Catalog 

I Name^^^ ------ 


I 


I Address 



Trade with the World's 
Most Recognized Dealer 

in Amateur and CB 
Equipment 

You can depend 
on WRL for 

THE VERY BEST SERVICE 

HIGHEST TRADE-IN ALLOWANCES 

LOW-BUDGET PAYMENTS 
WITH WRL'S CHARG-A-PLAN 

OUR CENTRAL LOCATION MAKES 
SHIPPING CHARGES MUCH LESS 

NO DOWN PAYMENT 

FREE TECHNICAL ADVICE 


128 


73 MAGAZINE 



















































































imODY 


CAN BEAT OUR 

ANNIVERSARY 


SPECTACULAR TRANSCEIVER SPECIAL 


MOBILE GALAXY 

POSITIVELY THE BEST TRANSCEIVER BUY EVER OFFERED THE AMATEUR 


V 


• « «' 



REGULARLY PRICED AT $ 469.95 

$^QQ9S 

NOW JUST jyy SAVE $70.00 

USE WRL’S CHARG-A-PLAN — JUST $20 MONTHLY 

SAVE $70.00 ... if you buy now ... A NEW 
GALAXY V TRANSCEIVER . . . featuring 300 
WATTS PEP SSB/CW; FULL BAND COVERAGE 
on 80-40-20-15-10 meters ... and it boasts the 
BEST — SELECTIVE RECEIVER (because of its 
6 Xtal filter); and UPPER and LOWER selectable 
SIDEBAND! 

Don't Forget . . . We’re still offering you a 2 
WEEK FREE TRIAL* plus you can use our NO 
DOWN PAYMENT CHARG-A-PLAN. 

We'll also allow you iy/?L’S TOP TRADE-INS 
on your present gear. 

YOU JUST CAN’T GO WRONG! TAKE ADVAN¬ 
TAGE OF THIS SPECIAL OFFER TODAY! 

*Write for free trial terms. 


DC SUP PL Y 

REGULAR $119.95 

NOW ^89-^^ 

SAVE $30.00 


SPECIAL PURPOSE 
VfO covers MARS/ 
CAP efc. . . . $89.95 
write for detoJis 



GALAXY V & DC P.S. 
MOBIL f 5TA TION 


S4S9 


.90 


SAVE $100.00 


HURRY! OFFER LIMITED TO SUPPLY ON HAND 



WORLD RADIO LABORATORIES 

3415 West Broadway Council Bluffs, Iowa 51504 

Q Send quote on gear 
on attached sheet. 

□ Send catalog and 
Reconditioned Listing. 

□ Ship "Mobile Pkg. V" — $489.90. 

Name=___Call_ 


□ Send details on 
Free Trial Offer. 

n Ship Galaxy V — $399.95 


_State. 


Zip. 


















































Fee] like a little larceny? Go ahead. Take advantapre of us. At only $685.00, National’s 
NCX-5 transceiver is a steal. Here’s a total station transceiver for the 80 through 10 meter 
bands which gives you more features and performance than any other transceiver at any 
I)rice. Judge the NCX-5 by any criterion: Dial Calibration using a digital counter with 
accuracy to one Kc and read-out to 100 cps—ten times better than any other amateur 
equipment available. Stability from a cold start wnth a linear solid-state VFO which elimi¬ 
nates tube-type warm-up drift due to electrode structure change with temperature. Each 
VFO individually temperature compensated and double-regulated against input voltage vari¬ 
ation. Long-term stability from a cold start superior to most tube-type VFO’s after warm¬ 
up. Selectivity wnth an 8-pole crystal lattice filter substantially superior to any filter of any 
type ever used in commercial amateur gear, 6-60 db shape factor of 1.7:1 and 2.7 Kc. band¬ 
width assures superb sideband suppression and adjacent-channel I'cceive selectivity with 
pleasing, natural voice quality. Sensitivity of 0.5 (iv for 10 db S/N, usi7ig two RP stages 
on all bands. Split-frequency operation with built-in Transceive Vernier for ±5 Kc indepen¬ 
dent receiver tuning. Also accessory VX-501 VFO console to provide completely indepen¬ 
dent control of receiver and transmitter frequencies as well as ti'ansceive operation con- . 
trolled by either NCX-5 or VX-501. Console also provides choice of five crystal-control led 
frequencies for net or novice use. Complete AM and CW facilities including separate high- 
quality AM detector and break-in CW with adjustable release time. Quality and workman¬ 
ship you expect from National — one-year guarantee against contponent failure and the 
neatest wiring you’ve seen since the last sun-spot cycle . . . right-angle component dress, 
with even the resistor color-codes all lined up in the same direction. And everything else 
you want in a transceiver . . . precision styling that complements the NCX-5’s performance 
. .. 200 watts PEP punch on SSB or CW’^ ... 10 db of ALC for maximum talk-power with¬ 
out flat-topping or splatter, , .front panel choice of VOX, push-to-talk, or manual operation 
. . . SSB/CW/AM AGC and D’Arsonval S-meter/PA meter . . . mobile mount included . . . 
even optional deluxe oiled walnut cabinets separately available for the NCX-5, NCX-A AC 
supply/speaker console, and VX-501 VFO console for custom home installations. 


NATIONAL RADIO COMPANY, INC 


<.w 








37 Washington Street, Metros©, Massachusetts, 02176 Wortd Wide Export Sales: Auriema International Group, 
8*3 Broad Street, New York City, N* Y. 




























